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. 0.5! #BSTRACT

An improved controlled-release arthropod repelient formuiation for
toplcal appiication to a person's exposed skin areas that provides
extended protectlon agalnst blting arthropods, which is safe and
agreeable to use, which is more compatible with other current and
projected miiitary materlais and systems than the Army's current 75%
N,N-diethyi-m-toluamlde (DEET) in alcohoi formuiation and which
complies with the reglistration requilrements of the Environmental
Protectlon Agency (EPA) has been developed. The Phase | formulation
containing 30% DEET and an acryiate polymer served as the starting
point for the refinement and deveiopment In Phase ii. The final Phase
li submlission contained 35% DEET and the acryiate polymer. This
formulation provided 95% repeliency against Aedes aegypti mosquitoes
for 14-15 hours, 10-11 hours and 14-15 hours when evaiuated In the
constant high humidity, the variable high humidity and the basic hot
climatlc conditions using a modifled standard mosquito repellency
test method (ASTM:E951-83). fleld evaiuations in Louislana agalnst
Aedes solllcltans and Anophol uadrimacuiatus mosqultoes, the
formulation provided complete tection times of 10.7 + 2.6 hours
and 12.3 + 1.8 hours, respecti . The climatic conditions for both
tests were the varlabie high hunNdjty condition. The test method
empioyed was a modified ASTM:E9%%-83 in which the products were
appiled according to label directlond. In addition the formulatlon
was shown to be acceptabie to 88% of men and women of military age
and was shown to be less toxlc to animals and humans than the 75%
Y DEET formulatlon. The formuiatlon is packaged In individual 2 ounce,

6 olive drab, high denslty polyethylene tubes with a nolseless spouted
cap. The tubes are labeled per the EPA Registration Standard and
Guidance Package. An EPA Registratlon Data Package for the EPA has
been prepared as well as a User-Training Package.

1.0 INTRODUCTION

Personal Care Products (PCP)/3M received a Phase |l contract from the
Department of the Army to refine and correct any product deficlfncles
reveaied during Government testing of PCP's Phase | formulation .
During Phase | "...a controlied-release arthropod repellent
formuiation for toplcal application to a soidier's exposed skin areas
which wlll provide extended protectlon against biting arthropods, be
safe and agreeable to use, be compatible with other current and
projected military materials and systems and comply with reglstration
requirements of the Environmentai Protection Agency"” was developed.
This formuiatlon was an oil-in-water emulslon which contalned 30.00
percent N,N-dlethyl-m-toluamlde (DEET) and 5.00 percent of a 3M
proprietary acrylate polymer.

p.2, 1986.

‘% 1 - Modification Number P60006, Contract Number DAMD17-85-C-5017,
L)
K 2 - Contract Number DAMD17-85-C-5017, p.4, 1984,
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FOREWORD

Citatlons of commercial organizatlons and tradenames in this report do
not constltute an official Department of the Army endorsement or
approval of the products or services of these organizations.

In conducting the research described in the report, the investigators
adhered to the "Guide for the Care and Use of Laboratory Animals”,
prepared by the Committee on Care and Use of Laboratory Animals of The
Institute of Laboratory Animal Resources, National Research Council
(DHEW Publicatlon No. [NIH] 78-23, Revised 1978).

For the protection of human subjects, the investigators have adhered
to policies of applicable Federal Law 45CRF46.

The findings in thls report are not to be construed as an official
Department of the Army position unless so designated by other
authorlzed documents.

This data shall not be disclosed outside the government and shall not
be duplicated, used, or disclosed in whole or in part for any purpose
other than that provided in the contract. This restriction does not
lImit the government's right to use information contained in the data
if it is obtained from another source without restriction.
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This formulatlon provided protection times with 95 percent mosquito
repellency for 16 hours, 12 hours and 16 hours when evaluated under
the basic hot, the variable high humidity and the constant high
humidity Basic Climatic Conditlons using a modified ASTM:E951-83
mosqulto repellency test method. The formulation was shown to be
acceptable to 95 percent of men and women of military age and was
less toxlc than the Army's current arthropod repellent (75% DEET in
alcohol). Also it was shown to be less damaging to current and
projected military materials and systems than the current Army issue
repellent.

At the end of Phase |, the Department of the Army evaluated all of
the repellent submissions from the six contract companies, with
respect to mosquito repellency and cosmetic acceptability. In a

letter dated January 8, 1986, to the author, Colonel John F. Reinert,
Product Manager for Arthropod Repellents, stated that the "3M
formulation needs improvement in its cosmetic properties”. The data
provided also Indicated that the repellency attributes should be
Improved.

Increased mosquito repellency for the formulation could be obtained
by Increasing the percent DEET, by increasing the amount of acrylate
polymer, or by increasing the molecular weight of the polymer. Since
the last two would have a negative impact on formulatlon aesthetics,
the former was chosen as the approach to take. The cosmetic
acceptability of the formulation had already been improved by PCP
during the interim between Phase | and Phase |l contracts. Additional
improvements could still be achieved by optimizing the levels of the
various ingredients in the formulation with the use of statistical
design experiments.

2.0 DISCUSSION

V‘V"V'

%

Personal Care Products' final Phase | arthropod repellent formulation
served as the starting point for the Phase 1l refinement and
development program. Herein statistical design experiments were used
for the optimlzation process. The raw materials used in the
formulatlon were the independent variables. The dependent variables
were one or more of the following: formulation resistance, viscosity,
aesthetlc properties, slx(6)-hour DEET substantivity and mosquito
repellency. Using this approach, the effect that each raw material
had on each dependent variable was determined and then adjustments
were made In the formula. This process was repeated a number of times
untll the best formulatlon was obtained. Once identified, the
following evaluatlon studies were run on this formulation: final
laboratory mosquito repellency tests in the three basic climatic
condltions, fleld mosquito repellency tests agalnst Aedes and
Anopholes specles of mosquitoes, troop acceptance study, toxicology
tests, compatibility tests and odor comparison tests.
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The discussion which follows will present the final Phase |1
arthropod repellent formulation first. This will be followed by the
various evaluation studies dealing specifically with this formulation
and the other requirements defined in the contract. The second and
subsequent sections will present the general work flow plan used to
develop the final formulation. This will include the studies used to
select the final formulation.

2.1 Phase Il Final Formulation

Personal Care Products' final Phase 1l arthropod repellent
formulation is a thick, white lotion which contains 35%
N,N-diethyl-m-toluamide as the sole repellent. The formulation

is packaged in a 2-ounce, olive drab, high density, polyethylene
tube with a push-up spout cap. This will deliver 20-22
applications to an area the size of an average forearm.,

2.1.1 Composition

The specific composition of the final formulation as well
as the function of each ingredient is as follows:

FINAL REPELLENT FORMULATION (35% DEET)

INGREDIENTS (CTFA NAMES)

Fumed Silica Thickener 2.75
Polyethylene Glycol Humectant .98
Glycereth-7 Humectant 2,26
Magnesium Aluminum Silicate Thickener .70
Hydroxyethyl Cellulose Thickener .50
PEG-82 Glyceryl Monctallowate Emulsifier 1.03
Glyceryl Monostearate Emulsifier 4,06

3M Polymer (85:7.5:7.5 Mole Ratio
1so-Octyl Acrylate:Stearyl

Methacrylate: Acrylic Acid) Polymer 5.83
DEET Repellent 35.00
Propylene Glycol Dicaprylate/

Dicaprate Emollient Oil 3.22
PPG-15 Stearyl Ether Emollient Oil .43
Cetyl-Stearyl Alcohol Thickener/Stabilizer .86
Cetyl Palmitate Waxy Emollient .65
PEG-200 Glyceryl Monotallowate Emulsifier .65
Diazolidinyl:Urea:Methyl Paraben:

Propyl Paraben: Propylene Glycol Preservative .24
Deionized Water g.s. to 100

1
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@ 2.1.2 Toxicology Testing

The toxicclogy testing of PCP/3M's final formulation
(T-3896) arid 75% DEET/alcohol formulation (T-~3755) have
been summarized by Dr. F. D. Griffith, Manager,
Toxicology Services, Medical Department/3M. One will see
below that the PCP/3M formulation is less toxic than the
75% DEET/alcohol formulation. One can also see that the
PCP/3M formulation meets all the criteria set forth by

the Er.vironmental Protection Agency. The complete summary
of testing procedures and the data are in Appendix D.

Results - "Eye Irritation - T-3755 - Mil¢ to moderate
irritation in both the washed and unwashed eyes. Pain
response in one of six animals in the unwashed group but
none in the washed group. Conjunctival blanching and
corneal epithelial peeling in all unwashed and one washed
animal. Petite hemorrhage in some animals in the washed
eyes. One unwashed eye has neo-vascularization at 7 days.
Signs persisted at 7 days but not at 14 days. Washing
alleviated but did not prevent serious damage.

T-3896 - Mild to moderate irritation in both washed and
unwashed eyes. No pain response. Conjunctival blanching
in all eyes. Corneal epithelial peeling in unwashed eyes
- and in two of three washed eyes. Five of six unwashed
t‘i eyes had all zero scores at 7 days and one had all zero
~ scores at 14 days. Two of three washed eyes had all zero
scores at 7 days but one had approximately 15% corneal
epithelial peeling at 21 days.

T

In a repeat of the wash procedure, two eyes were all zero
scores at 7 days and one was all zero scores at 14 days.

Primary Dermal Irritation - T-3755 - No irritation
reported. T-3896 - Minimal erythema in three animals at
24 hours and two animals at 48 hours. Minimal edema in
one animal at 24 and 48 hours.

Acute Oral Toxicity - T-3755 - Three males and all

females died within one day following dosing. The rat
acute oral LD50 is "less" than 5 g/kg body weight. T-3896
- Red stained face on study Days 1 and 2. No other signs.
The rat oral LD50 is "greater" than 5 g/kg body weight.

Acute Dermal Toxicity -~ T-3755 - All appeared clinically
normal. Irritation consisted of slight to severe erythema
and edema, slight to marked atonia, desquamation,
conaceousness and fissuring. The rabbit acute dermal LD50
is greater than 2 g/kg body weight. T-3896 - One female
had signs of diarrhea on Days 4, 5 and 7. There was
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ﬂ siight to severe erythema, silght to moderate edema,
desquamatlon, fissuring and some subcutaneous
hemsrsrhaging. The acute dermai LD50 in rabbits Is greater
than 2 g/kg body weight.

Repeated Insult Human Patch Test - T-3755 and T-3896 -
Mild, translent Irritation with no Indlcatlon of
sensltization."

2.1.3 Mosqulto Repellency Tests

The Phase Il contract requlres that the filnal Phase ||
submission be tested for laboratory and fleld mosqulito
repellency using the applicatlon directlons on the
product label.

2.1.3.1 The laboratory mosquito repellency testing was
conducted at Hazieton Laboratorles America In
Madison, Wisconsin, using a modified ASTM:E951-
83 procedure, Specifically, fifteen fresh, 5-15
day old, femaie Aedes aegyptl mosquitoes,
accllmated to the room conditlons for at least
an hour prlor to exposure were used to assess
the mosquito repellency attributes of PCP's
final formulation and the Army's current 75%
DEET in alcohol formulation.

6 The application rate for the 3M formulation was
2 mg of lotlon per square centlmeter as
suggested by the Army's RFP (DAMD17-84-R-0056,
page 8). For the Army's 75% DEET/alcohol
repellent, the directlons on the container which
read “shake about 12 drops into one hand, rub
hands together and apply thoroughly in a thin
layer to all areas of exposed skin..." were
Interpreted as 6 drops per arm, and thls amount
was applied. The exact welght appiied in each
situation was recorded. The treated sites were
exposed to fresh mosquitoes every two hours
starting at time zero (time of application) and
continued through 16 hours or until the percent
repellency of a particular formulation fell
below 95% for two consecutive exposure times.
The formulations were evaiuated In three basic
climatic conditions: A) constant high humidity,
75°F, 100-95-100% relative humidity (R.H.); B)
varlable high humidity, 78-95-78°F, 100-74-100%
R.H.; and, C) basic hot, 86-110-86°F, u44-14-14%
R.H.

A summary of the data is shown in Figure XIX.
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2.1.3.2

The 95% repeilency break points for the PCP
formuiation and the 75% DEET/aicohol formuiation
occurred at 14-15 hours versus 10-11 hours,
respectiveiy, in the constant high humidity
climatic condition, at 10-11 hours versus 2-3
hours in the variabie high humidity condition,
and at 14-15 hours versus 10-11 hours in the
basic hot condition. The PCP formuiation aiways
iasted ionger than the 75% DEET/aicohoi
formuiation.

The percent repeiiency for the PCP formuiation
at 12 hours in the variabie high humidity
climate was 93%, which is beiow the 95%
requirement. At 14 hours it was stiii 90%. in
two previous tests conducted in the same
ciimatic condition, repeiiency vaiues of 99%
(see Figure XiV) and 98% (see Figure XViii) at
"16" hours were obtained for this same
formulation. In addition the Phase ii
formuiation has been shown to be superior to
PCP's Phase | submission (see Figure Xil).

Field Mosquito Repeiiency Testing

A modified ASTM:E939-83 protocoi submitted by
Hazieton Laboratories America was sent to Coi.
Reinert on June 6, 1986, for his comments and
suggestions and to determine if we wouid have to
make any revisions in the testing procedure.
Basicaily, a pair-comparison test was proposed
to be run between the 3M candidate formuiation
and 75% DEET in aicohoi. The products wouid be
appiied foiiowing the "use directions" on the
iabei. Mosquito avidity wouid be run during the
course of the test to determine biting pressure.
We were required to evaiuate the repeiient
formulation against two species of mosquitoes -
Aedes and Anophoies, which meant two separate
tests.

The fieid test was conducted in the Jefferson
Davis Parish Mosquito Abatement District No. 1,
near Jennings, Louisiana, from Juiy 16 through
22, 1986, The conditions at the times of the

test were the variabie high humidity basic
ciimatic condition. Temperatures during the day
reached 95-100°F with reiative humidities in the
70%s. During morning and evenings, temperatures
of 80° and humidities of 90-100% were prevalent.

!
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0 2,1.3.2.1 Fieid Study Using Aedes Mosquitoes

The first test was run against Aedes
soilicitans mosquitoes in a swampy
pasture. The formuiations were
appiied in a random order to the arms
and to the iegs. The sites were
exposed for 10 minutes each hour
starting at time 0. An untreated site
was aiso run each hour to determine
mosquito biting pressure. Faiiure of
a site via the ASTM:E939-

83 was defined as two bites in a 10
minute test period, or one bite 30
minutes apart by the same species.
Via this procedure, the 75% DEET in
aicohoi had a compiete protection
time of 5.5 + 1.8 hours. The 3M
candidate formuiation had a compiete
protection time of 10.7 + 2.6 hours.
These protection times are
statisticaily different at the 99.5%
confidence intervai via the students'
t test for two sampie averages with
unknown. The data for the six
repiications are shown in Figure
XXii. Figure XXiii is a graphic
representation. The resuits seen in
this fieid study are very simiiar to
the variabie high humidity results in
the Laboratory Mosquito Repeliency
test (see Figure XXiV).

2,1.3.2.2 Fieid Study Using Anopholes
Mosquitoes

The second fieid study was against
the Anophoies mosquito species. The
test area was next to a soon-to-be
drained rice field, a wooded area,
and a pasture. The testing protocoi
was as before. Again, the products
were applied per the use directions
on the packages. The Anopholes
species of mosquito had a peak
activity time, determined the day
before around 8:00 P.M. Therefore,
the respective repeiients were
applied 10 (3M) and 6 (75% DEET)
hours prior to this peak time. The




conditions through the day were the
varlabie high humidity. Exposure
times were started around 17:00 hours
and contlnued until everyone failed.
An untreated control was run each
hour to determine blting pressure.
However, very few bltes were recelved
by the untreated site because of the
way the control was run. The subject
would walk to the site, sit down, and
Immediately expose their untreated
arms and legs, and of course, weren't
bitten. The Anopholes mosquitoes are
very wary and non-aggressive. The
test participants had to remaln in a
test area for a short iength of time
before they would be bitten. They
seemed to get most of their bites 5

to 10 minutes after they've been
there as opposed to the first 5
minutes.

The compiete protection times
determined agalnst Anopholes
quadrimaculatus mosquitoes for the
75% DEET/alcohol formulation and the
3M candidate formulation were 7.7 +
1.8 hours and 12.4 + 1.9 hours
respectively (see Flgure XXVI). These
were statisticaliy different at the
99.5 percent confidence Interval via
the students' t test for two sample
averages with & unknown.

2.1.3.2.3 Estimated 95% Repellency Values

The contract states that the
“contractor" shall use ASTM standard
E939-83..." (with appropriate
modifications) to comply with the
greater than 95% protection level
requirement”..., for our flnal Phase
Il submlssion.

The protocol which PCP/3M used for
its fleld tests Inadvertently did not
include determining 95% repellency
times. Instead, the complete
protection times of the formulations
were determined using direct
comparlson testing methods. The
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biting pressure which is required to
determine 95% repeiiency times was
obtained for the Aedes soiiicitans
but not for the Anophoies mosquito
species for the reasons mentioned
eariier. Whiie the actuai avidity on
an untreated site was not determined
for the iater, the Anophoies
mosquitoes were biting as evidenced
by the "confirmed species" bites
received on the treated sites
throughout the test. The compiete
protection times which were
determined for this mosquito species
are very reaiistic and representative
for the ciimatic conditions and
biting pressures at the time the test
was conducted. These protection times
do represent the reiative
effectiveness of the two repeiient
formuiations at that particuiar site,
conditions, etc.

A person shouid be abie to compare
the compiete protection time data for
the Aedes mosquito species to another
set of data which was run to
determine 95% repeiiency. The
compiete protection times (for the
second data set) couid be caicuiated
using the two bite faiiure criteria
and compared to the first taking into
account the biting pressure for each
test. Since the controi was run
improperiy for the Anophoies
mosquitoes, a similar comparison
wouid be more difficuit, if not
impossibie, to do.

in an attempt to see if any
meaningful 95% repeiiency values
couid be saivaged from the data, 3M
biostatisticians were contacted.

After reviewing the data shown in
Figures XXii and XXVi, they stated
that: 1) there were too many missing
data points; 2) the missing data
points were not missing in a random
fashion; 3) the missing data points
were not random or independent from
each other, and; 4) therefore
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estimated vaiues for these missing
data points couid not be obtained.
This means that 95% repeiiency values
couid not be obtained either. On the
other hand, the statistician couid
find nothing wrong with representing
the missing data with hypotheticai
data, as iong as the assumptions and
methods of generation were stated up
front. For the Aedes mosquito species
a hypotheticai 95% repeiiency vaiue
couid be determined since the avidity
had been run during the fieid study.

in the fieid study a test site was
ciosed to further mosquito exposure
after it had faiied via the two or
more bite criteria. if one assumed
that the site wouid have received
twice as many bites at the next
exposure, if the site had not been
ciosed and then twice as many the
next, etc., one couid generate
hyupotheticai bites for the missing
data points and caicuiate a
hypotheticai percent repeiiency.
Simiiariy, one couid have assumed
that the site wouid have received 3
times as many bites each time the
site had been exposed, and so on.
This hypotheticai data appears in
Figure XXV.

For twice as many bites for each
succeeding exposure time, the 75%
DEET/aicohoi formuiation wouid have
had 96.0% repeiiency at 5 hours,
96.2% at 6 hours and 84.3% at 7
hours. The 3M formuiation wouid have
had 99.9% at 9 hours, 98.9% at 10
hours, 97.1% at 11 hours and 86.5% at
12 hours. For the threefoid increase
each time, the 75% DEET formuiation
wouid have had 96.0% repeiiency at 5
hours and 94.3% at 6 hours. The 3M
formuiation wouid have had 98.4% at
10 hours and 93.8% at 11 hours.

Another approach to generate the

missing data points wouid be to use
the regression equation which would
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define the loss of repellency for the
two formulations in the "iaboratory
testing" against "Aedes aegypti

mosquitoes" in the same climatic
condltion. Using the percent
repeilency determined thusly, and the
mosquito blting pressure, one could
calculate a hypothetical number of
bites for each subsequent missing
data point. The regression equation
determined from the 95% repellency
data of the Final Laboratory Mosquito
Repeliency Test for the appropriate
climatic conditions for the Phase ||
submisslon is y=102 - 3,35x where y =
percent repellency and x = time in
hours past the point of 100%
repellency. For the 75% DEET/alcohol
formulation, the regression equation
Is y =96 - 9.0 x. The data
determined in this manner are shown
in Figure XXXill and are marked with
*, One can see that the Phase |l
submission has 97.4% repellency at 11
hours, 93.7% at 12 hours, 93.0% at 13
hours and 81.3% at 14 hours. The 75%
DEET formulation has 96.0% repellency
at 5 hours, 91.5% at 6 hours and
84.3% at 7 hours. The resuits of this
data are very simllar to the
hypothetical situations proposed
above.

In summary, against Aedes sollicitans
mosqultoes, the Phase Il submission
had a complete protection time of
10.7 + 2.6 hours and a hypothetical
96.1% repellency at 11 hours (average
of the three hypothetical bases). The
75% DEET/alcohol formulation had a
complete protection time of 5.5 + 1.8
hours and a hypothetical 96%
repellency at 5 hours. For the
Anophoies quadrimaculatus mosquitoes,

only a complete protection time could
be calculated. These were 12.4 + 1.9
hours and 7.7 + 1.8 hours for the two
repellents, respectively.

2.1.4 Troop Acceptance Studies
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2.1.5

The consumer acceptance study was conducted by 3M
Corporate Marketing Research in Dallas, Texas, during the
first part of July. The testing was conducted outside

with 200 respondents (10% female and 30% non-caucasian)

In 82-100°F temperatures with humidities ranging from
9-78%0

"To test absolute acceptabiiity, respondents were asked
whether or not they would be likeiy to use each
formulation If they were involved in an outdoor activity,
given that no other insect repellent was available.
immediately after application, 94.5% of respondents (189)
stated that they would be at least somewhat likeiy to use
the 3M formuiatlon. After being outdoors for 10 minutes,
88% (176) stated that they would be at least somewhat
likely to use the 3M formulation. Immediately after
application, 96.5% (193) stated that they would be at
ieast somewhat likely to use the military standard
formulation (75% DEET/alcohol). After belng outdoors for
10 minutes, 91% (182) stated that they would be at least
somewhat llkely to use the miiitary standard formulation.
These results are projectable to the general population
of miiitary age personnel of simiiar demographics with an
accuracy of + 6% at the 90% confidence level.

In comparative testing, which was conducted after belng
outdoors, the respondents were asked which of the two
repelients they would prefer to use if they were involved
In an outdoor activity. Of these, 46.5% (93) preferred
the 3M formulation and 53% (106) preferred the military
standard product. A 12% difference wouid be statlstically
significant at the 90% confidence levei (14% at 95%
confidence), therefore no difference in preference
between the products can be confirmed.

The 3M formulation far exceeds the 75% user acceptability
requirement of the Army contract. There Is no
statlstically slgnificant difference between the
acceptability of the 3M insect repelient formulation and
that of the mllitary standard insect repellent." (Peter

A. Schamel, Corporate Marketing Research/3M to Craig A.
Sterling, Personal Care Products/3M; August 1, 1986 -
Rough Draft - Arthropod Repeilent Project, User
Acceptability Testing, Phase il Resuits, CMR Project
#1570).

Compatibllity Testing

The Phase |l submission was compared to the 75%
DEET/alcohol formulatlon to see what effect each had on
various materlals typically found in an Army environment.

=12-




2.1.5.1

2.1.5.2

Compatibllity of Repellents With Fabric

Materlals

Tenslle strength and percent elongations were
determined on natural and/or synthetlc fabrics.
The fabrics were cut into 1 x 6 cm strips. The
center square centlmeter area was treated with
the }wo repellents at two application rates - 5
g/m”~ and total saturation (immersion)
respectively. The strips were aged at room
temperature or 71°C (160°F) and then evaluated
at 1, 6 and 24 hours. An Instron was used to
take the measurements at a crosshead speed of 10
inches/minute, a chart speed of 10 inches/miInute
and a gauge length of 1 inch.

As in Phase |, the vinyl material was
disintegrated by the 75% DEET/alcohol

formulation and to a slightly lesser degree by

the Phase Il submisslon. The data shown in Table
1 for thils material is probably due to the

fabric backing. The tenslle strengths and

percent elongations for the rest of the fabrics
are also shown in the Table.

As a person can see the percent elongation data
indlcates that fabric materials treated with the
Phase il submission did not appear to be
affected as much as those treated with the 75%
DEET /alcohol formulation. The Kevlar fabric
broke outside of the treated area in all of the
tests which were conducted for both
formulations.

Compatlbllity of Repellents with Plastic and

Painted Materlals

Varlous types of palnt were tested with the
Phase 1l submission and 75% DEET /alcohol to
compare the pitting tendency of the formulations
(ASTM 6-46). The samples were applled at two
application rates - 5 g/m“ and total saturation
(Immerslon) and aged at two temperatures - room
temperature and 71°C (160°F) for 24 hours. Both
formulations caused deterioration of the painted
surfaces, especially when saturated. At the
lower application levels, the Phase Il

submission was less harsh on the surfaces than
the 75% DEET formulation (see Table I1).




2.1.5.3

2.1.5.4

2.1.5.5

Compatlbllity of Repellents with Plastic
Materials

The Shore Hardness was determined on a number of
plastic substrates before and after treatment

with the two repellent formulatlons (see Table

111). The formulatlons were applled at two

levels and aged at two temperatures. Overall It
appears that the Phase Il submisslon affects the
plastics slightly less than the 75% DEET/alcohol
formulatlon.

Repellent Compatibllity with Rubber Materlals
and Leather

The rubbers shown In Table |V were treated with
the two formulations at two levels of

applicatlon and aged at room temperature and
71°C for 24 hours. At the lower application

level, there appeared to be very little affect.

At the higher level, the Phase Il submission
caused the natural and neoprene rubber to
soften. The formulation literally stuck to the
rubber.

Repellent Compatibllity with Camouflage Paint

The compatlbllity of the two repelient
formulations was determined using camouflage
face paint, compact-type contalner In two ways.
First, the two repellent formulations - Phase ||
submisslon and 75% DEET/alcohol were applled at
the use level as dictated on the label. Then the
camouflage face paints were applled and
observations made. The second way conslisted of
applying the face paints filrst, and then the
repellents.

Applying the repellents flrst and then
camouflage paints netted the following: The
white and green paints covered the treated arms
very well; the brown and the green paints
covered the arm treated with 6 drops of 75%

DEET/alcohol better than the arm treated with

our Phase |l submission. When the camouflage

paints were applied first, both repellents

smeared the paints severely. Bottom line is that )
It Is better to apply the repellents first, and !
then the palints. :
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‘ 2.1.6 Odor Comparison Study

The odor comparison study was conducted in Daiias at the
same time as the troop acceptance study. At a distance of
5 feet, 11.5% of the 200 respondents stated they couid
detect the odor of the 3M formulation and 10% stated they
couid detect the odor of the 75% DEET/aicohol

formuiation. The odor detectability of both formuiations
was essentiaiiy the same.

2.1.7 Package Design

The package for PCP/3M's Phase ii arthropod repeilent is
an oiive drab, 2 ounce, high density poiyethyiene tube
with a cap with a flip-up spout.

Coior: Olive Drab

Materiai: High Density Poiyethyiene

Size: 1-1/2" x 3-1/2" Tube

Neck Finish: 22/400

Orifice: 0.500

Decorating: Piain

interior Lacquer: None

] Externai Coat: #1004 Barrier Coat

' Cap: Oiive Drab Polytop Dispenser, Polyethylene 22/400

ﬁ 2.1.8 Registration Data Package

An Environmental Protection Agency (EPA) Registration
Data Package was compiied for PCP/3M's insect repelient
lotion. it contained the foiiowing:

Application for Pesticide Registration
Confidentiai Statement of Formula
Formuiator's Exemption Statement
Chemistry information Matrix (and Data)
Acute Toxicology Data

Draft Label

This was sent in to the Army as an annex to the technical
data package.

2.1.9 Labei

The final label for PCP/3M's arthropod repellent
formulation which is in compiiance with Sections ill
through VIl of the EPA Registration Standard and Section
V of the Guidance Package follows. Please note that the
percent N,N-diethyl-m-toluamide is different that that
which appears in PCP/3M's Phase |l products. The labels
for the tubes were prepared before the EPA Registration

)
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O Data Package. During the completion of the latter it was
learned that the minimum amount of DEET which could
appear in the product during manufacturing had to be the
label amount.
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Front Label

L YYYY-YY-YYY-YYYY
INSECT REPELLENT LOTION (CREAM)
TYPE (XXX)
Federal Specification XXXXXXX
Contents: 2 Fluid Ounces

Repels biting flies, chiggers, deer flies,
mosquitoes, fleas and stable flies. Also repels
terrestrial leeches in tropical areas where pest
occurs.

Provides 95% or greater protection against
ef- mosquitoes for 12 or more hours under normal use
’ conditions.

ACTIVE INGREDIENTS: N,N-Diethyl-m-toluamide 31.58%
Other isomers 1.58% inert ingredients 66.75%.

FOR EXTERNAL USE ONLY
Keep out of reach of children.

Caution ~ Avoid contact with eyes and lips. In case
of cye contact, flush with plenty of water. Do not
apply to excessively sunburned or damaged skin.

Contract No. DAMD17-85-C-5017
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Back Label

DIRECTIONS FOR USE

It is a violation of Federal law to use this

product in a manner inconsistent with its labeling.

Squeeze into one hand a 2.5 ml strip of repellent,
equal in length and width to the diagram on

the side of the tube. Rub hands together and apply

thoroughly in a thin layer to both forearms. Use

additional lotion for upper arms. Repeat for other

exposed areas. To apply to face squeeze lotion into

palm of hand and spread on face and neck. Avoid
Contact With Eyes and Lips. To apply to clothing,
dispense the lotion into one hand, rub the hands
together aud brush lightly on socks, around

collars, waist, sleeve and trouser cuffs and where
clothing fits snugly such as over the shoulders,
elbows, knees and buttocks. Repeat as necessary.
Wipe hands after application.

May Damage certain synthetic fabrics, plastics,
painted or varnished surfaces. Avoid smearing on
plastic eyeglass frames, goggles, watch crystals,

etc. WILL NOT DAMAGE nylon, cotton or wool fabrics.

Disposal: Do not reuse empty container. Wrap
container and put in trash.

Personal Care Products/3M
3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XXX
EPA Est. No. XXXXX
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2.1.10 In-Vitro Penetration/Evaporation Test

Personnel from PCP visited Letterman Army Institute of
Research (LAIR) on February 5, 1986, to observe the
operation of the in-vitro test procedure developed by Dr,
William Reifenrath and co-workers™ to measure the
evaporation and penetration of DEET from plgskin.
Initially, PCP chose to monitor the procedure with
unlabeled DEET using a caplllary gas chromatograph.
Amounts as small as tenths of a microgram of DEET in a
Tenax GC extractlon solution have been determined. The
exact procedure used Is as follows:

One millimeter thick pig skin epidermis which had been
stored frozen for one month was mounted on Laboratory
Glass Apparatus evaporation-penetration chambers. The 3M
candidate formulation, .0007 g, was applied to the first,
third and fifth chambers using a stirring rod and weight
differences. The second, fourth and sixth chfmbers were
each treated with a dose of 252.2 ug/.782 cm” of
N,N-diethyl-m-toluamlde. The penetration and evporation
jackets were maintained at 37°C. The flow rate of air at
23°C and 55% RH through the evaporation cells was 600
mi/minutes. Tubes containing Tenax absorbent were mounted
6’* in the evaporation cells to trap the evaporated DEET from
24 the air stream. The tubes were replaced with fresh ones
at 1, 2, 4, 6, 8, 10, 21, 23 and 25 hours. The Tenax
absorbent in the tubes was extracted with 10 ml of methyl
ethyl ketone and the amount of DEET determined by
capillary-gas chromatography. A profile of the
evaporation of DEET versus time is shown In Figure XXVIII
for the two formulations. Ringers lactate solution with 1
ml of added gentamicin sulfate was pumped through the
penetration chamber at 5 ml/hour. The solutions were
pooled into a 0-10 hour sample and a 10-25 hour sample.
These were extracted with ethyl ether, dried on a roto
vac, reconstituted with 10 ml of methyl ethyl ketone
(MEK), dried with a small amount of anhydrous magnesium
sulfate, filtered and the amount of DEET determined by
capillary-gas chromatography. At the end of the
experiment, the evaporation cell was rinsed with MEK, the
pig skin was cored with a cork bore and both the inner
and outer sectlons were cut up and extracted with MEK.
Problems were encountered when the skin pieces were
digested with dry ice in a small blender; they weren't
cut up in very small pieces. A better job was
accomplished by physically cutting the skin with a razor
blade.

4 )
‘:@3 3 - Procedures simllar to G.S. Hawkins and W.G. Reifenrath,
Fundam. Appl. Toxicol., #, S133-144, (1984).
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2.1.11

The data is summarized in Figure XXiX and a graph of the
evaporation data is shown in Figure XXViii. The iatter
shows the extension of the evaporation rate of DEET for
ionger iengths of time for thf 3M formuiation. it is this
extension above the 1 ug/cm”/hour minimum effective dose
which is probabiy responsibie for the increased mosquito
repeiiency seen for this formuiation.

The evaporation penetration experiment was repeated once
more using the same conditions as above. The evaporation
curves were very simiiar to those seen previousiy. The
data is summarized in Figure XXXii. The evaporation rate
curve is shown in Figure XXXi.

Personai Care Products did not run this test using the
radioiabeied DEET. The resuits obtained using
non-radioiabeied materiai seemed to fuifiii the
requirements of the contract without PCP having to work
with the iabeiied DEET.

User Training Package Deveiopment

The appropriate changes have been made in Section ili,
Biting Insects, Use Insect Repeiient /

Fieid Hygiene and Sanitation, Section 4. REPELLENTS
3.4.3.1 Personai Use or Skin Appiication

Miiitary Entomoiogy Operation Handbook, 91.
individuai Protective Measures, C. insect Repeiient for
Personai Appiication (DEET)

to aiiow the use of PCP's new dispenser and arthropod
repeiient iotion. The abridged sections foiiow:

Section iii. Biting insects

USE INSECT REPELLENT

Use on aii exposed skin: face, ears, neck, arms, and
hands. Do not get repeiient in eyes or mouth.

Use where ciothing fits tightiy, such as upper back,
buttocks, and ankies.

Appiy a thick coat immediately if you get wet or --

* Every 11-12 hours if you get sweaty, or
* Every 14-15 hours if you don't get wet or sweaty.
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Read the iabel for directions and other precautions
before using.

WEAR UNIFORM PROPERLY

Wear uniform as your commander directs.
Wear headgear to protect the top of your head.

3.4.3.1 Personai Use or Skin Appiication. Repelients for
personai use are appiled directiy to the skin. Usualiy a
smail amount rubbed between the hands and spread evenly
over the face, neck, hands and other exposed skin areas
offer protection, for severai hours, depending upon the
pest species concerned. An additional amount may be
spread on the ciothing at the shoulders and other areas
where the cloth fits tightly against the body. Be carefui
to keep the chemicals out of the eyes and mouth. The
chemical is lost from the skin by abrasion, absorption,
and evaporation. The effectiveness of the material is
iost more rapidly in hot, humld ciimates where profuse
sweating occurs. Repeilents which are recommended for
application on the skin may aiso be appiied by hand to
the outside of the clothing if desired. However, severai
speciai items have been developed for impregnation of
ciothing to either repel or kiii mites, insects, or other
pests. The repeiient for personai use is DEET
(N,N-diethyi-m-toiuamide) iotion which provides
protection against aii types of mosquitoes and other
biting Diptera and against fleas. it is reiatively
effective against ticks and chiggers.

c. insect Repelient for Personai Appiication (DEET). This
insect repeiient is avaiiabie in a 2-ounce piastic tube.
insect repeiient must be appiied to the hands and then
rubbed on the face. With DEET on the exposed skin and
with the uniform impregnated and worn correctiy (a and b
above), good protection is provided against dlsease-
carrying mosquitoes and other insects for 12 or more
hours, provided the repeiient is not washed off or

diiuted with perspiration. More frequent appiications may
be necessary for soidiers engaged in strenuous activity.
in an emergency DEET appiied to hands and then brushed on
serves as a suppiementary repelient for clothing (b
above). The DEET shouid be appiied around the ciothing
openings such as the coiiar, waist, sieeve cuffs, and
boot tops and to other parts which fit over the body
snugiy such as over the shouider biades and buttocks.
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‘ 2.1.12 Shelf Life Studles

Preliminary stabllity testing of the final formulation
was started during the search for a better packaging
material (see Sectlon 2.4).

2.1.13 Dellverables

The following quantitles of PCP/3M's Phase |l arthropod
repellent were sent to the following addresses:

Quantity Location Dellvery Date
1650 Product Manager for September 10,
Specimens Arthropod Repellents 1986

ATTN: SGRD~-UMB (Colonel

Reinert)

U.S. Army Medical Material
Development Activity
Bullding T-622

Fort Detrick, Frederick, MD

) 21701-5009
500 Department of Cutaneous September 8,
Specimens Hazards; Letterman Army 1986
ﬁ | Institute of Research
ATTN: SGRD-UL~CH

Building 1110
Presidio of San Francisco,

CA 94129
450 Insects Affecting Man and September 8,
Specimens  Animals Research Lab 1986

P.O. Box 14565, USDA
ATTN: Repellent Section
Galnesville, FL 32604

24 Insects Affecting Man and July 3, 1986

Specimens Animals Research Lab
(same address as above)

2.2 Formulation Refinement and Development

The preferred way to obtain Increased mosquito repellency would
be to use a formulatlon containing a higher level of DEET.
During the Phase | contract, all attempts to prepare the
continuous water emulsions containing levels of DEET greater
than 30% were not very successful. The formulations were either
unstable or cosmetically unacceptable. When the Phase | contract
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ended, this effort was renewed without any expense to the Army.

2.2.‘

2.2.2

Formuiations Containing 80% DEET

The initial "successfui" attempt at preparing a
continuous-water arthropod repeiient emuision containing
higher leveis of DEET came when the Phase i submission
was proportioned up so that the resuitant formulation
contained 80% DEET and, of course, iess water. The
emuision iooked reasonabiy good, so a statistiCai design
was set up to optimize its stabiiity and cosmetic
appearance. The ingredients in the formuiation were the
independent variabies which were studied to determine
what effect they had on the emuision and which ones
contributed positively to the formuiation. Based on this,
second generation repeiient formuiations were prepared.
The composition of one of the better 30% DEET, continuous
water emuision formuiations is shown In Figure i.

Whiie PCP was successfui in making arthropod repeiient
iotlons with higher ieveis of DEET, it was feit that

these amounts were overkiii when one considers the
mosquito repeiiency data generated for PCP's Phase i 30%
DEET submission. in addition, these higher ieveis of oii
phase in a iotion generaiiy contribute to iess

cosmeticaily acceptabie formuiations. Based on this, a
repeiient formuiation containing 35% DEET seemed to be a
nice compromise for future Phase ii work.

First 35% DEET Formuiation Design Experiment

The first design experiment of the Phase ii contract to
increase the mosquito repeiiency attributes and to
improve the cosmetic acceptabiiity of PCP's Phase i
arthropod repeiient formuiation foilows. The ievei of
DEET was increased to 35% (from 30%) and the acryiate
poiymer to 5.83%. The aesthetics wouid be improved by
properiy balancing the amounts of the other ingredients
in the formuiation. The independent variabies in the
design were the raw materiais (ingredients) used to make
the formuiations and were + 20% of the centerpoint
composition as dictated by the design matrix (see Figure
il1). The response (dependent) varlabies were the
formuiation resistance, formuiation viscosity,

formuiation aesthetic evaiuation and the 6-hour DEET
substantivity, The form used for the aesthetic evaiuation
is shown in Figure iii. Here a lower score indicates a
better formuiation. The resistance measurement is
indicative of stabiiity and shows whether the formulation
is continuous water; a iower vaiue indicates a water
continuous system. The resuits of these tests for this
design experiment are shown in Figure 1V, The fifth
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' formuiation in the design had the best aesthetic vaiue,
the iowest formuiation resistance and an acceptabie DEET
retention (substantivity) vaiue. Statisticai anaiysis of
the individuai aesthetic response factors for rub-in,
tackiness, etc., indicated which raw material affected
the formuiation the most. Less of the Varonic surfactants
(independent variabie 1 in Figure ii), iess Lexemui AS
(independent variabie 2) and more Carbowax 400/Liponic

EG-7 (variabie 3) in the formuiations were shown to
improve the cosmetic characteristics. Formuiations with
iess of the Varonic surfactants (1) aiso resuited in
increased DEET substantivity on the skin.

2.2.3 Second 35% DEET Formuiation Design Experiment

The second statisticai design experiment was set up
utiiizing what was iearned above. The preferred

l formuiation from the first design (Figure V) serves as
the center point for this study. The independent
variabies were those which were shown to have an affect
in the first design. The design matrix and the
independent variabies are shown in Figure Vi,

2.2.3.1 Aesthetic and DEET Substantivity Studies

The data on the aesthetic evaiuation, the

6 formuiation resistance and the 6-hour DEET
substantivity test are shown in Figure Vli.
Aestheticaily, the formuiations are improved
over the best formuiation from the first 35%
design. Statisticai anaiysis of the data
indicated that formuiations with more Lexemui AS
(independent variabie 3 in Figure Vi), iess
Carbowax 400 (independent variable 4) and more
Liponic EG-7 (independent variable 5) were
cosmeticaiily more acceptabie. The best
formuiations were Number 3, 2 and 6.

The DEET substantivity decreased siightiy for
these design formuiations. This couid have been
experimentai error. The formuiation with the
highest substantivity was Number 8. The best
formuiation combining the aesthetic vaiues and
DEET substantivity vaiue was Number 6 (Figure
Viti).

2.2.3.2 Comparison to Phase | Submission

The preferred formuiations deveioped in Phase ii
were compared to PCP's Phase i submission.
Aestheticaily, the 35% DEET formuiations were
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. demonstrated to be better than the Phase |
submission. Aiso, the 35% DEET formuiations
retained more DEET on the skin's surface via the
6-hour DEET substantivity test.

2.2.3.3 Mosquito Repeiiency Test

A iaboratory mosquito repeiiency test was
conducted at Hazieton Laboratories. Therein the
preferred formuiations from the second 35%
design aiong with PCP's Phase i candidate
formuiation were evaiuated. The modified ASTM:
E951-83 was used. The test conditions were
variable high humidity: 78-95°F; 74-100% R.H.
Fifteen 5-15 day oid femaie Aedes aegypti
mosquitoes were used for each exposure. After
exposure to the test sites, these mosquitoes
were sacrificed and fresh ones used for the next
exposure. The reserve mosquitoes were kept
outside of the high temperature room, were
transferred to the smaii cages, and then brought
in approximateiy 1/2 -~ 3/4 hours prior to
exposure. The formuiations tested are shown in
Figure Xi and the repeiiency resuits in Figure
Xii. The percent repeiiency vaiues at 12 hours
g and 14 hours demonstrate the differences quite

niceiy. The formuiations containing the higher
ieveis of DEET are better than formuiations
containing 30% DEET (E&F).

2.2.4 Third 35% DEET Formuiation Design Experiment

During a site visit, Coionei J. Reinert expressed his
concern that the aesthetic properties of the formuiations
couid stiii be improved. Therefore Cabosii was inciuded
as an aid to reduce the gioss and the oiiiness of the
formuiations after appiication. A third design experiment
was set up using the best formuiation to date as the
center point. The independent variabies were the raw
materiais -- Cabosii M~5 (fumed siiica), Liponic EG-7
(giycereth-7), Lexemui AS (giyceryi monostearate) and
Carbowax 400 (poiyethyiene giycoi 400), (see Figure iX).
These were varied at + 20% in the formuiations as the
design matrix dictated. The other non-varying raw
materiais utiiized are aiso shown in Figure iX. The
response variables for the design were the formuiation
aesthetics, 6-hour DEET substantivity and viscosity. The
aesthetic score expressed as a percentage and the
substantivity vaiue were combined for each test
formuiation and appear at the far right in Tabie iX.
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2.2.5

2.2.6

Statisticali anaiysis of the data indicated that higher

ieveis of Cabosii resuited in formuiations with improved
aesthetic properties (reduced gioss and oiiiness) and

that higher ievels of Carbowax 400 had the opposite
effect. This is contrasted with the DEET substantivity
vaiues where the Cabosii reduced the vaiues whiie
Carbowax 400, Lexemui AS and Liponic EG-7 increased the
vaiues. Looking at the combined scores in Figure iX, one
can see that the best formuiation with respect to
substantivity and aesthetic properties was #8 (49-18-6).

Fourth 35% DEET Formuiation Design Experiment

Since Cabosii had the biggest effect on improving the
cosmetic acceptabiiity and Carbowax 400 seemed to improve
the DEET substantivity the most, a fourth design was run
to optimize these. The design matrix and response
variabies are in Figure X. As before, Cabosii reduced the
substantivity vaiues. However, Carbowax 400 aiso reduced
it. Apparentiy the amount of effective Carbowax has been
exceeded and a iower levei is indicated. Formuiations

from the previous design were better than these were.

A separate approach to improve the aesthetic properties
of the most substantive formuiation from Design ili wouid
be to use higher ieveis of Cabosii - 2.75% and 3.50%.
These formuiations are 213-8-7 and 213-8-8 in Figure X.
The aesthetic vaiues for the iatter were the best
obtained to date. However, the substantivity vaiues were
sacrificed too much.

Finai Seven 35% DEET Formuiations

The iong iead times required for toxicoiogy testing
dictated that PCP choose their finai formuiation(s) by
Aprii 1, 1986. Seven formuiations from the iast two
designs were chosen based on aesthetic and 6-hour DEET
substantivity scores as PCP's finai Phase ii

formuiations. These were sent to be evaiuated for

toxicity on animais at Hazieton Labs and on humans by Dr.
Maibach in San Francisco, Caiifornia. They were evaiuated
for aesthetic acceptabiiity via the fuii arm procedure

and for mosquito repeiiency at Hazieton Labs. These two
tests were used to par the preferred formuiations down to
one, the finai Phase ii formuiation.

2,2.6.1 Aesthetic Evaiuation

The finai seven formulations were evaiuated for
their cosmeticaiiy acceptabiiity. The
participants were asked to rate the formuiation,
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2.2.6.2

2.2.6.3

using the form in Figure iii during application
and 1 and 10 minutes after applicatlon. They
were instructed to apply the product (1 ml) over
their "entire" forearm. The data (Figure XV)
showed that formulation 49-19-2 had the best
(lowest) rating with 11.8, followed by 49-18-7
with 12,0 and 49-18-6 with 12,2, Statistically

the values are probably ail equlvalent,

The Phase | submission was included in this
evaluation to see if aesthetic improvements had
been made. It scored 14.0. As can be seen, the
Phase |l formuiatlons which contaln more DEET
have iower scores and are cosmetically superior.

Mosqulto Repellency Test

The same formulatlons were tested for mosquito
repeilency using the modified ASTM:E951-83
procedure. Fifteen fresh, 5-15 day old, female
Aedes aegypti mosquitoes were used during each
exposure. The varlable high humidity basic
climatlc condition was used. Six of the
formuiations passed the 95% repellency
requirement at 12 hours and 4 of the 35% DEET
formulations were stili effective at 16 hours
(Figure XIV). Formulation 49-18-6 was the best
with 99% repeliency at 16 hours foliowed by
49-18-7, 213-8-3 and 49-19-2, with 97%
repellency.

Personal Care Products' Phase | arthropod
repeiient formuiatlon had 95% repellency at 12
hours when evaiuated under the same conditlons
during Phase |. Its repellency feli below 95%
after 12 hours. These data were duplicated
during Phase Il (see Figure X| and XIl) when the
Phase | formulation was used as a reference
point. The current 35% DEET formulations with
values of 97-99% at 16 hours demonstrates a
marked improvement over the Phase | product.
Personal Care Products was supposed to improve
the repellency values In Phase Il of the
contract and have done so quite nicely.

Final Phase Il Arthropod Repeilent Selection

Formulation 49-18-6 was chosen as PCP's final
Phase Il arthropod repeilent selection. It was
felt that for a repelient product, its mosquito
repeilency attribute should be most important.
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‘ This formulation repelied mosquitoes the best,
and its aesthetlc properties were equlvalent to
those of the other cosmetically preferred
formulatlons.

2.2.7 Final Attempted Formulation Aesthetic Improvement

During the evaluations reported above, there was always a
person who wanted a formulation contalning 45 percent
water to perform cosmetically ilke a formulation
containing 85 percent water -- which Isn't going to
happen. To address this, a number of formulations were
prepared with reduced viscositles. This was achleved by
reducing the levels of hydroxyethyl celiulose and
magnesium aluminum sllicate In the formulations. Also,
one wouid think that the addition of a sticky acrylate
polymer would impact greatiy on the aesthetic properties
of a formulation, and It generaily does exactly this. So,
formulations were prepared with 5.00% and 4.20% polymer
instead of 5.83%. Ail of these were evaiuated full arm
for thelr aesthetic properties. None were better than
49-18-6. They actuaily were worse. Formulation 49-18-6
had been optimized with respect to the raw materlals
using design experiments. Apparently If one Ingredient
level Is changed, It throws the whole formulation out of
balance aesthetically.

ﬁ One thing which did Improve the aesthetics of a
formulation was to reduce the total oil phase.
Formulations contalning 30 and 25% DEET were prepared by
proportioning the 35% formulation (49-18-6) down.
Aesthetic evaiuation showed the 30% to be comparable to
the 35% formulation while the 25% formulation was better
with a score of 10.6. Agaln, what is the mosquito F
efficacy of these formuiatlons?

A modifled ASTM:E951-83 procedure was used to evaluate
repellency In the variable high humidity climatic
condition. The percent repellency data Is shown In Flgure
XVIill. The preferred 35% DEET formulation (49-18-6) has {
98% repellency at 16 hours. The other formulations
contalning 30, 25 and 30% DEET had 95% protection times
of 13, 10 and 15 hours, respectively. Since the
repeilency had to be as good as it could be, and the
aesthetic properties of the formulations were somewhat
similar, 49-18-6 wlll remaln the preferred and final
formulation.

2.3 Toxlcology Testing

The long lead times required for toxicology testing necessitated
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‘ PCP's seiection of their final formulation by the first of
Aprii, 1986. The best seven formulations based on aesthetic
evaluations, 6-hour DEET substantivity values and mosquito
repeiiency data (when availabie) were submitted for testing. The
animal tests were conducted by Hazleton Laboratories In Madison,
Wisconsin, and the human test by Dr. Howard Malbach.

The seven formuiations were very simllar with respect to thelr
compositlons. They ali used the same ingredients. The oniy
difference between them was the amount of each Ingredient. For
example, one formulation would have 1.75% of an ingredlent; the
next would have 2.75% of the same ingredient, etc. Of the seven
formuiations tested, six easily met aii of the toxicological
requirements set forth by the EPA. The seventh had a probiem
with the eye irritation study in which "five of six unwashed
eyes had all zero scores at 7 days, the sixth eye had aii zero
scores at 14 days". In a separate test where the eyes were
rinsed after appiication, "two of three eyes had ail zero scores
at 7 days, but one had approximately 15% corneal epitheiiai
peeiing at 21 days" (Frank Griffith - draft summary of toxiclty
tests). This washed eye irritation study was repeated. This
time, two eyes were ail zero scores at 7 days and the third eye
was aii zero scores at 14 days. The EPA requirement is that ali
scores are zero at 21 days. This seventh formulation is PCP's
preferred finai Phase ii repeilent.

-

t; The specific data of only PCP's final Phase |i repeiient is
attached (Appendix D). The other data is available from PCP if
necessary.

2.4 Package Design

The Phase | package for PCP's arthropod repeilent lotion was a 2
ounce low density polyethyiene tube with a filp-top cap. After
aging for 3 months, there was a significant weight loss in the
sampies at 113°F and a smailer ioss at room temperature (Figure
XV1). The point of faiiure seemed to be at the seam on the
sealed end of the tube. No ieakage was seen through the fiip-top
cap (see high density poiyethylene [HDPE] bottle with the
filp-top cap). Colonel Reinert confirmed this problem with the
sampies sent to him, as well as the samples sent for repellency
testing by USDA personnei. Basicaliy it appeared that the seaied
area was not heated enough to fuse the piastic or the area had
been contaminated with formuiation prior to the seaiing process.

To test these hypotheses, additional tubes were fiiied and

sealed. The pressure required to burst a tube or cause a seam to
spiit was 251 + 31 pounds per square inch for 15 tubes. Not one
of the seams split open. The tubes all faiied by rupturing at

the edge of the seam on the tube side.
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CB:’ point of faliure 11 times

point of fallure 4 times

PCP's first cholce for a package still remained the tube.
However, we opted to order the high density polyethylene tubes
because they are more resistant to penetration by an Ingredient
than the low denslty tubes (Figure XVI1). Therefore, 10,000
barrler coated, ollve-drab, high denslty polyethylene tubes were

ordered for PCP's Phase Il submission as well as 10,000
ollve-drab push-up spouted caps.

2.5 Package Label

A completely new prototype label (Figure XX) for PCP's arthropod
repellent formulation which Is in compllance with Sections 11l

] through Vii of the EPA Registration Standard and Section V of
the Guidance Package was sent to Colonel Reinert and Mr. Louis
Rutledge for their comments and suggestions. In the interim,
more specific use directlons were developed to insure that the
required amount of repellent is dispensed each time to deliver

the best protection (see Flgure XXI).

The comments and suggestions received from Mr. Rutledge (LAIR)
x were Incorporated into the label. The final Phase Il label is
‘. shown In Flgure XXVila and XXVlib.

2.6 Shelf Life Studles

This deals wlth continued Phase | submission shelf life studies
and those for Phase IilI.

2.6.1 Phase | Submission

Shelf life studies of PCP's Phase | submission after

three months at 113°F were less than deslrable. The
formulation in glass looked very good (see Figure XVI).
However, in low density polyethylene (LDPE) tubes, there
was a significant weight loss. The problem was traced to
leaks in the sealed end of the tubes (see Section 2.7).

As pointed out before, this leakage Is easily controlled

If care is taken in the seallng step. The above study

also tested HDPE (high denslty polyethylene) tubes. These
were shown to have a lower weight loss with time and were
selected as the tube of choice.
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2.6.2 Phase Il Submission

The HDPE tube was chosen as the tube of choice to package
PCP's Phase |l insect repellent lotion. This selection
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was confirmed as being the best after aging the

respective tube choices at 120°F for two months. The HDPE
tube had the lowest percentage weight loss after two
months. Agaln, the low density polyethylene tube was
shown to be unacceptable (see Figure XXX).

3.0 SUMMARY

A Phase 1l Army contract was received by Personal Care Products/3M
for the reflnement and improvement of PCP's Phase | submission of a
"controlled-release arthropod repellent formulation for topical
application to a soldier's exposed skin areas that will provide
extended protection against biting arthropods, be safe and agreeable
to use, be compatible with other current and projected military
materlals and systems, and comply with registration requirements of
the Environmental Protection Agency". The Army stated that the
aesthetic properties and the repellency characteristics of PCP's

Phase | formulation needed to be improved.

Increased repellency for the formulation could be obtained by
increasing the percent DEET, by increasing the amount of acrylate
polymer, or by increasing the molecular weight of the polymer. The
last two would have a negative impact on aesthetlc properties, so the
first was chosen as the approach to take. The aesthetic properties of
the formulation would be improved by balancing the various raw
materials used to make up the formulation.

Statistical design experiments were used to optimlze the aesthetic
propertles of the formulation. The Independent variables were the
Ingredients used to make the formulation. The dependent variables,
l.e., response variables, were: formulation reslstance (a measure of
stabllity), formulation viscosity, formulation appearance, aesthetic
evaluations, 6-hour DEET substantivity and mosquito repellency.

Four deslgn experiments using 35% DEET were run consecutively to
study the effect of the formulation Ingredients on the response
varlables listed above. In this manner, the amounts of ingredients
were adjusted to optimize the formulation with respect to aesthetics,
DEET substantlvity, etc. Out of more than 60 formulatlons studied,
seven were selected as the most preferred. At this time and prior to
the final selection process, all seven of these formulations had to

be sent out for human and animal toxlcology assessments because of
the long lead times requlred.

The selection process to determine the most preferred formulation
consisted of evaluating the aesthetic properties more critically and
determining the mosqulito repellency attributes of the formulations. A
full arm aesthetic evaluatlon panel was used to pick out the three
best formulations (49-19-2, 49-18-7 and 49-18-6). Correspondingly,
laboratory mosquito repellency tests showed that formulatlons
49-18-6, 49-18-7, 213-8-3 and 49-19-2 gave the best percent
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repellency at 16 hours in the variable high humidity climatic
condition. Since the aesthetlc assessment of the three best
formulations showed them to be statistically equivalent, the final
selectlon was based on repellency data. Formulation 49-18-6 with 99%
repellency at 16 hours was chosen as PCP's final Phase Il arthropod
repellent formulatlon. This formulation will be referred to as the
Phase Il submission hereafter.

The Phase 1l submission was evaluated for mosquito repellency in the
laboratory and in the field. For the former, a modified ASTM:E951-83
method was used. The Phase Il submission and a 75% DEET/alcohol
formulation were evaluated at the use levels suggested by the label

in the constant high humidity, the variable high humidity and the
basic hot climatic conditions. The Phase Il submission had 95%
repellency protection times of 14-15 hours, 10-11 hours and 14-15
hours, respectively. The 75% DEET/alcohol formulation had 10-11
hours, 2~3 hours and 10-11 hours, respectively. The same formulations
were evaluated in the same manner via a modified ASTM:E939-83 test
method outdoors in Louisiana in late July. The climatic conditions

were the variable high humidity conditions. Against Aedes sollicitans
mosquitoes in a swampy area near the Gulf, complete protection times
of 10.7 + 2.6 hours and 5.5 + 1.8 hours were determined for the Phase
11 submission and the 75% DEET/alcohol formulation respectively. The
same formulations evaluated under similar conditions against

Anopholes quadrimaculatus mosquitoes gave complete protection times

of 12,4 + 1.9 hours and 7.7 + 1.8 hours, respectively.

The same two formulations were evaluated for cosmetic acceptability
to men and women of military age. The test was run in the variable
high humidity climatic condition in Texas. After being outdoors for
ten minutes, 88% of the participants stated that they would be at
least likely to use the PCP/3M Phase Il submission. For the 75% DEET
formulation, 91% stated the same. These values are not statistically
different at 90% confidence. Both formulations exceed the 75% user
acceptability requirement. Simllarly, 46.5% of the people preferred
the Phase Il submission and 53% preferred the 75% DEET formulation.
Again, these values aren't statistically different.

The odor comparison study, at a distance of 5 feet, showed the
formulations as essentially the same. For the Phase Il submission,
11.5% of the people stated they could detect an odor and 10% stated
they could detect an odor for the 75% DEET formulation. Only 2% of
the people detected an odor for both formulations.

The final package for the Phase Il submission is a 2-ounce,
olive-drab, HDPE tube with an olive-drab cap that has a push-up
spout. This package is sufficiently different from the current
military product to prevent the carryover of any negative opinion of
the latter. This tube will easily fit into the blouse pocket of a
battledress uniform. Initial stability testing of the Phase I
submission In this package is very good. The weight loss is less than
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In-vitro penetration/evaporation studies of the Phase Il submlission

that for the LDPE tubes proposed for Phase |I.

A prototype label has been developed for the Phase |l submission and
has been affixed to samples sent to the Army using pressure senslitive
adhesive technology. For Phase lll, the label would be silk-screened
directly onto the tubes. The label is in compliance with Sections 111

to VI of the EPA Registration Standard and Sectlon V of the Guidance
Package. The "Directions for Use" section was developed in
conjunction with the Department of Cutaneous Hazards, LAIR.

An EPA Registration Data Package has been put together for the
registration of PCP/3M's Phase 1l arthropod repellent submission.
This was annexed to the Technical Data Package dealing with the
manufacturing process, product specifications, raw material
specifications, etc.

were run. They demonstrated that the evaporation rate of DEET from
the skin is maintained above the minimum effective dose for longer
lengths of time for thls formulation than for a DEET/alcohol
formulation at the same concentration.

A user training package was put together for the Phase |l submission.

CONCLUSION

Personal Care Products of the 3M Company has improved the mosquito
repellency and aesthetic properties of a controlled-release personal
use arthropod repellent developed in Phase | of this contract. The
Phase 11 formulation contains 35% DEET and an acrylate terpolymer.
The formulation is acceptable to 88% of men and women of military age
when evaluated In the variable high humidity climatic conditlon. It
repels Aedes aegypti mosqultoes for 14-15 hours, 10-11 hours and
14-15 hours In the constant high humidity condition, the variable
high humidity condition and the basic hot climatic conditions
respectively in the laboratory. The formulatlon had complete
protection times of 10.7 + 2.6 hours and 12.4 + 1.9 hours against
Aedes sollicitans and Anopholes quadrimaculatus mosquitoes In field

testings conducted in the variable high humidity climatic condition.
These protection times were always greater than the 75% DEET/ethanol
formulations evaluated at the use dosages per the label directions.

The PCP/3M formulation was shown to meet all the EPA requlrements for
toxicity testing and it is less irritating than the current Army

repellent issue. The odor signal of the formulatlon was shown to be
comparable to the Army issue at a distance of 5 feet. The formulation

is as compatible with military camouflagic face paints and is less
damaging to selected milltary materials than the Army's current
formulatlon.,

The package for the 35% DEET formulation is a 2-ounce, olive-drab,
HDPE tube with an olive~-drab cap with a push-up spout. A label In
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@ compllance with Sectlons 111 to VI of the EPA Registratlon Standard
and Section V of the Guidance Package was attached to the tube. The
specific directlons for use were developed In conjunction with the
Department of Cutaneous Hazards, LAIR.

An EPA Registration Data Package and a Technical Data Package were
also put together.

AN B AN

. Randen, Ph.D.
Principal Investigator
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FIGURE I

40X DEET FORM LA

INGREDIENTS (CTFA NAMES) X BY WGT
Deionized Water 34.94
Polyethylene Glycol 400 1.50
Glycereth-7 1.54
Magnesium Aluminum Silicate 1.01
Hydroxyethyl Cellulose 1.01
PEG-82 Glyceryl Monotallowate 1.84
Glyceryl Monostearate 2.76
3M Polymer (85:7.5:7.5 mole raclio iso-octyl
acrylate:stearyl methacrylate:acrylic acid) 6.67
DEET 40.00
Propylene Glycol Dicaprylate/Dicaprate 4.60
PPG-15 Stearyl Ether 1.23
Cetyl-Stearyl Alcohol 1.23
Cetyl Palmitate 62
PEG-200 Glyceryl Monotallowate o717
Diazolidinyl:Urea:Methyl Paraber:Pronyl Paraben:
Propylene Glycol <24
100.00
=3G=
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FIGURE V

TYRTYRY

PREFERRED FORNULATION FROM 35X DEET DESIGN
DESIGN ORDER (NUMBER)S - FORNULATION 49-12-3

INGREDIENTS (CTFA NAMES)

OEIONIZED WATER

POLYETHYLENE 6LYCOL 400
GLYCERETH-?

MAGNESIUN ALUNINUN SILICATE
HYDROXYETHYL CELLULOSE
PEG-82 GLYCERYL MONOTALLOWATE
GLYCERYL NONOSTEARATE

3N POLYMER (85:7.5:7.5 MOLE RATIO ISO-OCTYL ACRYLATE:
STEARYL METHACRYLATE:ACRYLIC ACID

OEEY

PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE
PPG-13 STEARYL ETHER

CETYL-STEARYL ALCOHOL

CETYL PALMITATE

PEG-200 GLYCERYL MONOTALLOWATE

DIAZOL IDINYL :UREA:NETHYL PARABEA:PROPYL PARABEN:
PROPYLENE GLYCOL

o=

e

LG

S R
DT A0 e W ey AP G O

X BY VEIGHT

45.98
1.62
1.62
1.06
1.06
1.54
1.9%

5.43
35.00
3.22
1.30
1.30
.43
1.29

.24

100.00

e T R,
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FIGURE VIII

PREFERRED FORNULATION FROM 35X DEET DESIGN-II
DESIGN ORDER (NUMBER)6: FORNULATION 49-14-3

OEIONTZED WATER

POLYETHYLENE GLYCOL 400
GLYCERETH-7

NAGNESIUN ALUNINUN SILICATE
HYDROXETHYL CELLULOSE

PEG-82 GLYCERYL NONOTALLOWATE
GLYCERYL MONOSTEARATE

3N POLYRER (85:7.5:7.5 MOLE RATIO IS0-0CTYL
ACRYLATE:STEARYL WETHACRYLATE:ACRYLIC ACID

OEET

PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE
PPG-1IS STEARYL ETHER

CETYL-STEARYL ALCOHOL

CETYL PALNITATE

PEG-200 GLYCERYL MONOTALLOWATE

DIAZOL IDINYL:UREA:NETHYL PARABEN:
PROPYL PARABEN:PROPYLENE GLYCOL

-42-

X BY WEIGHT
43.57
1.30

1.9%

1.03

3.48

$.83
35.00
3.22
.86
.86
.65

.65

.zb

100.00
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@ FIGURE XII

PERCENT MOSQUITO REPELLENCY DATA VERSUS TIME

FORMULATIONS *

Mhelhotes)! A2 B2 @ ot ¢ ¢ # OF BITES ON CONTROL
8 100 9 98 100 100 98 51
10 100 97 100- 100 100 100 83
12 10 9 96 98 94 92 53
13 100 100 100 100 96 9 25
14 10 9 95 97 90 85 39
15 94 94 100 100 94 85 26

16 100 100 100 100 100 100 38

* See Figure XI for specific formulations

1 - Hours from application; 20 mg/3.0 cm diameter site
2 - Replications - 13
3 - Replications - 14
4 - Replications - 15

-46-
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+ FIGURE XIII

PHASE 11 SECOND REPELLENCY TEST FORMULATIONS

TRV EWERT

LEI /]

11 N3gYNY¥39

1330

¥3uA104

€9 100V

3 0Mv 4V

918 T0M3XVA

G598 94 10X31

BHOSZ 10SY41iVN

LUEEEL]

£-93 JIN04IN

009 XVAOGYV)

SV NN3XI1

8%17 JINOYVA

02917 JINOYUVA

S-N 11S08V)

3.22 .65 .86 .86 23.33 17.50 .24 43.57

.70

1.03 3.48 1.30 1.94 .70

.65

49-14-3(c-11)

.65 43 .86 23.33 17.50 .24 qs

3.22

1.03 4.06 .98 2,26 .70

.65

2.75

49-18-6(s-111)
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‘ FIGURE XIV
1

PHASE II SECOND MOSQUITO REPELLENCY TEST DATA
VARIABLE HIGH HUMIDITY CLIMATIC CONDITION

PERCENT MOSQUITO REPELLENCY3

EXPOSURE TIME (HRS)

FORMULATION? 8 10 12 13 14" 15 16
49-14-3 98 100 97 100 83 100 90
49-18-6 100 100 100 100 95 100 99
49-18-7 100 100 98 100 95 100 97
49-19-2 8 97 98 100 97 100 97
49-19-3 00 98 99 100 8 100 86
| 213-8-3 97 100 99 100 9 100 97
L 213-8-8 100 100 94 91 80 % 90
Total Bites on Control® 61 62 8 65 59 47 87

—
[}

Modified ASTM:E951-83
Equals Total Control Bites - Treatment Bites x 100

ﬁ Total Control Bites
Formulations in Figure XIII

Data run but not on hand at time report written

Thigh - no treatment control on ten participants

W
[]

(3,8 -, ]
1

e W
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FIGURE XVI

PHASE I AGING DATA

% WEIGHT CHANGE

1 - Low density polyethylene
2 - High density polyethylene

-50~-

A

S IR IR I E

“—ROOM TEMPERATURE 113" F
CONTAINER THORTR 3 FONTHS THORTR———3 MONTFS
LDPE! Bottle -0.08 -0.12 -1.00 -3.38
HDOPEZ With
Flip-Top Cap 0.0 -0.06 -0.21 -0.89
HDPE With
Sure Snap Cap 0.0 -0.01 -0.20 -0.82
LDPE Tube -0.06 -0.21 -1.53 -5.98
Glass Bottle
With HDPE Cap -0.07 -0.15 -0.25 -1.06

PO ALY

;’}X‘f\\ )\ﬂ




FIGURE XVII

FORMULATIONS FOR THIRD MOSQUITO REPELLENCY TEST

NOTEBOOK NUMBER 49-18-6 49-27-1 49-28-1
Fumed Silica 2.75 2.35 1.96
Glycereth-7 2.26 1.94 1.62
Glyceryl Monostearate 4.06 3.48 2.90
Polyethylene Glycol .98 .84 .70
PEG-200 Glyceryl Monotallowate «65 «56 .47
PEG-82 Glyceryl Monotallowate 1.03 .88 .73
Magnesium Aluminum .70 .60 .50
Hydroxyethyl Cellulose .50 .42 «35
Propylene Glycol Dicaprylate/Dicaprate 3.22 2.76 2.30
Cetyl Palmitate «65 «56 .47
PPG-15 Stearyl Ether «43 «37 .31
Cetyl-Stearyl Alcohol .86 .74 .62
85:7.5:7.5 Mole Ratio Iso-Octyl

Acrylate:Stearyl Methacrylate:

Acrylic Acid 5.83 5.00 4.17
N,N-Diethyl-m-Toluamide 35.00 30.00 25.00
Diazoledinyl:Urea:Methyl Paraben:

Propyl Paraben:Propylene Glycol .24 .24 .24
Water gs to 100 gs to 100 gs to 100

NOTEBOOK NUMBER 49-29-1 same as 49-27-1, different process

=51- {
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FIGURE XVIII

THIRD PHASE II MOSQUITO REPELLENCY
TEST - VARIABLE HIGH HUMIDITY CLIMATIC CONDITION

Percent Repellency !

Formulation * Exposure Time’ - Hour

$ DEET 8 10 12 13 14 15 16
49-18-6 (35%) 100 100 100 100 98 100 98
49-27-1 (30%) 100 100 68° 100 87 90 98
49-28-1 (25%) 98 100 79 98 70 85 88

49-29-1 (30%) 100 100 100 100 92 100 90

) Total Number

! of Control
Bites 58 51 28 42 53 41 41
ﬁ 1 - {(No. Control Bites - No. Treatment Bites) No. Control Bites]

x 100; 5 subjects, 10 replications; control 5 replications
2 - Time after application

3 - Bites were on the two lower sites on the inner forearm of one
subject

* - See Figure XVII for specific formulations
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FIGURE XXa- PROTOTYPE LABEL
Front Label

YYYY-YY-YYY-YYYY
INSECT REPELLENT LOTION (CREAM)
TYPE (XXX)
Federal Specification XXXXXXX
Contents: 2 Fluid Ounces

For use in tropical areas where pests occur. Repels
biting flies, chiggers, deer flies, mosquitos,
fleas, stable flies and terrestrial leeches.

Provides 95% protection against mosquitos for 12 or
more hours under normal use conditions.

ACTIVE INGREDIENTS: N,N-Diethyl-m-toluamide 33.25%
"ui Other isomers 1.75%; inert ingredients 65%.

FOR EXTERNAL USE ONLY
Keep out of reach of children. See additional
cautions on back panel.

Contract No. DAMD17-85-C-5017
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FIGURE XXb

Back Label

DIRECTIONS FOR USE

It is a violation of Federal law to use this

product in a manner inconsistent with its labeling.
Apply generously to all exposed skin. Spread evenly
and completely. To apply to face squeeze lotion
into palm of hand and spread on face and neck.
Avoid Contact With Eyes and Lips. To apply to
clothing, dispense the lotion into one hand, rub
the hands together and brush lightly on socks,
around collars, waist, sleeve and trouser cuffs and
where clothing fits snugly such as over the
shoulders, elbows, knees and buttocks. Repeat as
necessary. Wipe hands after application.

Caution - Hazard to Humans: Harmful if swallowed.
Avoid contact with eyes and lips. In case of

contact, flush with plenty of water. Do not apply

to excessively sunburned or damaged skin.

; May Damage rayon, dynel, spandex or other synthetic
ﬁ fabrics; lacquer or enamel painted surfaces,
plastic eyeglasses, watches or rifle stocks.

Disposal: Do not reuse empty container. Wrap
container and put in trash.

Personal Care Products/3M
3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XXX
EPA Est. No. XXXXX
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FIGURE XXI - IMPROVED BACK LABEL

Back Label

DIRECTIONS FOR USE

It is a violation of Federal law to use this

product in a manner inconsistent with its labeling.
Squeeze into one hand a 2-1/2" strip of repellent
equal in length and width to the diagram on the
side of the tube. Rub hands together and apply
thoroughly in a thin layer to both forearms. Use
additional lotion for upper arms. Repeat for other
exposed areas. To apply to face squeeze lotion into
palm of hand and spread on face and neck. Avoid
Contact With Eyes and Lips. To apply to clothing,
dispense the lotion into one hand, rub the hands
together and brush lightly on socks, around
collars, waist, sleeve and trouser cuffs and where
clothing fits snugly such as over the shoulders,
elbows, knees and buttocks. Repeat as necessary.
Wipe hands after application.

ﬁ Caution - Hazard to Humans: Harmful if swallowed.
Avoid contact with eyes and lips. In case of
contact, flush with plenty of water. Do not apply
to excessively sunburned or damaged skin.

May Damage rayon, dynel, spandex or other synthetic
fabrics; lacquer or enamel painted surfaces,
plastic eyeglasses, watches or rifle stocks.

Disposal: Do not reuse empty container. Wrap
container and put in trash.

Personal Care Products/3M
3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XXX
EPA Est. No. XXXXX
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FIGURE XXII
. FIELD REPELLENCY TEST AGAINST AEDES SOLLICITANS MOSQUITOES
NUMBER OF BI'I'ES2 PER EXPOSURE TIME PER FORMULATION
75% DEET/AILCOHOL 3M FORMULATION UN-
EXPOSURE 1 REPLICATION NUMBER REPLICATION NUMBER TREATED
TIME-HOURS 1 2 3 4 S 6 1 2 3 4 5 6 CONTRL
0 0 0 0 0 0 0 0 0 0 0 0 0 8
1 0 0 0 0 0 0 0 0 0 0 0 0 3
2 0 0 0 0 0 0 0 0 0 0 0 0 12
3 0 0 0 0 0 0 0 0 0 0 0 0 7
4 0 0 0 0 0 0 0 0 0 0 0 0 13
S 0 1 0 2 7 2 0 0 0 0 0 0 S
6 0 1 0 0 0 0 0 0 0 10
7 2 1 0 0 0 0 0 0 0 S
8 4 1 0 0 0 0 0 0 9
9 2 7 0 0 0 0 4 300
10 0 0 1 4 40
1 Camplete Protection Time 0 0 1 30
12 5.5 + 1.8 Hours 1 0o 0 9
13 R 1 1 1 16
14 4 4 3 13
6 Complete Protection Time

10.7 + 2.6 Hours

o Time after application
- If 2 or greater the site was closed to further mosquito exposure
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FIGURE XXIV
LABORATORY MOSGUITO REPELLENCY TEST
IN THREE BASIC CLIMATIC CONDITIONS

NANNNNN
yof bttt A
LA s! :: 9’ o ] (7] v N o

L)
(9UNOH) 3IWIL NOILJ3L0Hd

"Mﬁf‘;ﬁ-lﬁfs‘.ﬂ&lﬂl{Mk{&f{&&M&t}:}t}3-2)3




e

m -19-
. s
e
pasodxo ussq pey 93TS ay3 IT ST} IXSU 9yl So3Tq Auew Se SaUIT] S9IYY SATI0SI TITM @3TS POTTeF yoes aumssy -~ § 24
00TX(TOIIUOD UO ST TPIOF £ B3TS UO SIITQ TPIOF ~ [OIJUOD UO S93Tq TPIOL) ~ b rrm
SuoT3edTTder 9 X sojnutw QT X @3nutw Jad uosaad T uo so3Td - € 7
posodxe usaq pey 3T JT STl 3IXaU Y3 S93Tq Auew Se 90TM] SATS09I TITM 93TS PI[TIRI Yoes SUMSSY ~ ¢ mm
Sa03Lnbsow SURILIL||OS SIPAN ~ T wx
G % ¢ so30ujoojy 89s ‘jurod elep TesSTIsYlodAH « WK
2
€ 14 14 08L 141 m“
T T T 096 €T 2
1°8¢€ *bEE 80T x9¢ O 0 T 681 0%s Zt o
8°€6 xCTT ¥9€ T T 0 0 x£9 008T 11 [
¥°86 x8€ «CT ¥ T 0 0 «TC o0ove 0T mm
6°66 1T 14 0 0 0 0 L [4 00081 6 L
0°001 0 0 0 0 0 0 0 0°€Eb x80€  *PS x68T xS T b x9 (0)74 8 N
0°99 *C0T 8T x£9 8T O 1 [4 00€ L
£°76 b€ ¥*9 xIT 9 0 T 0 009 9
0°96 AN [4 L 4 0 T 0 00€ S
0°00T 0 0 0 0 0 0 0 08L 17
GRANSOdXH ¥Hdd SHILIF JO ¥HHWNIN HHL SIWIL IHJHL 9
€ 14 14 08L b1
0°8L xTTC «P9 € T T T «CI1 096 €1
5°98 x0T xC€ 9T O 0 T «9§ 0%s 4\
1°L6 x£G *9T «8 T 0 0 x8¢C 0081 11
6°86 xLC x8 17 T 0 0 #bI P9 xV2C V9 xb 9T 91 00%c 0T
6°66 11 12 0 0 0 0 (Z ¥CE xCIT %€ T x8 8 00081 6
07001 0 0 0 0 0 0 0 0°¢8 xL6 *9T x95 9T T {2 ovs 8
0 0 0 0 0 0 £° 98 LV *B  xBCT «8 0 T 4 00€ L
0 0 0 0 0 0 2796 *£C v *VT &b 0 T 0 009 9
0 0 0 0 0 0 0°96 Zt [4 L 4 0 T 0 00¢ S
0 0 0 0 0 0 0°00T 0 0 0 0 0 0 0 08L 14
ONITIRdI SALId 9 5 4 £ Z T pAONATIIIRN  SALIE 9 S 4 E g 1 SHLId SHNOH-EWLL
INIOYHAd  TWIOL SNOIINVOITdaS INIOAd TYIOL SNOLINOITdEY HORINGD JMNSOdX3
NOLININWHOA WE TOHOOTY/LAA0 $6L CALYESING
Nmmamomxm ddd SULI9 40 YHEWNN JHL FOIML "V
.%.HEQ AONITTIETY OLINOSON TYOILAHIOAAH ¥0d XONATIZIRY INADIAd
N JENOTA




FIGURE XXVI
@ FIELD REPELLENCY TEST AGAINST ANOPHOLES QUADRIMACULATUS MOSQUITOES

NUMBER OF BITES PER EXPOSURE TIME

75% DEET/ALCOHOL 3M FORMULATION UN-
MILITARY EXPOSURE REPLICATION NUMBER EXPOSURE REPLICATION NUMBER TRTD

TIME TIME-HRS 1 2 3 4 5 6 TIME-HRS 1 2 3 4 5 6 CTRL

10:00 ol o 0 0 0 0 0 0
11:00 il -2 - - - - -
12:00 2 - - - - - =
13:00 3 - - - - - -
14:00 ol 0 4 - - = - - =
15:00 1 - - - = - - 5 - - - - - -
16:00 2 - - - - - - 6 - - - - - -
17:00 3 0o 0 0 0 o0 O 7 o 0 0O O ©0 o0 O
18:00 4 0 0 0 0 0 O 8 o 0 0 O0O ©0 0 ©
19:00 5 ¢ @ @ 9 0 _0 9 6o 0 0 0 O0 O
20:00 6 0 0 0 o0 0 13 10 o 0 0 o0 0 ©0 O
6.5 1 2 o0 0 o0 10.5 2 1 0 0 ©0 0
21:00 . 0o 2 0 0 0 11 2 0 0 0 O
22:00 8 - - - - 12 - - - -
‘ES? 8.5 0 2 1 12.5 P O w1 @§
12.75 - - 0 0
23:00 9 0 2 0 13 1 0 o0 2
9.3 1 1 13.5 0o 1
9.5 2 13.6 - 1
24:00 14 0 0 2
14.5 0
01:00 15 0
02:00 Camplete Protection Time 7.7 + 1.8 hrs. 16 2 5

Canplete Protection Time
12.4 + 1.90 hrs.

1 - staggered product application
2 - no entry
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FIGURE XXVlla
Front Label

YYYY-YY-YYY-YYYY
INSECT REPELLENT LOTION (CREAM)
TYPE (XXX)
Federal Specification XXXXXXX
Contents: 2 Fluid Ounces

Repels biting flies, chiggers, deer flies,
mosquitoes, fleas and stable flies. Also repels
terrestrial leeches in tropical areas where pest
occurs .

Provides 95% or greater protection against
mosquitoes for 12 or more hours under normal use
6 conditions.

ACTIVE INGREDIENTS: N,N-Diethyl-m-toluamide 31.58%
Other isomers 1.58% inert ingredients 66.75%.

FOR EXTERNAL USE ONLY
| Keep out of reach of children.

Caution - Avoid contact with eyes and lips. In case
of eye contact, flush with plenty of water. Do not
apply to excessively sunburned or damaged skin.

Contract No. DAMD17-85-C-5017
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FIGURE XXVIIb

Back Label

DIRECTIONS FOR USE
It is a violation of Federal law to use this
product in a manner inconsistent with its labeling.
Squeeze into one hand a 2.5 ml strip of repellent,
equal in length and width to the diagram on
the side of the tube. Rub hands together and apply
thoroughly in a thin layer to both forearms. Use
additional lotion for upper arms. Repeat for other
exposed areas. To apply to face squeeze lotion into
palm of hand and spread on face and neck. Avoid
Contact With Eyes and Lips. To apply to clothing,
dispense the lotion into one hand, rub the hands
together and brush lightly on socks, around
collars, waist, sleeve and trouser cuffs and where
clothing fits snugly such as over the shoulders,
elbows, knees and buttocks. Repeat as necessary.
Wipe hands after application.

May Damage certain synthetic fabrics, plastics,
painted or varnished surfaces. Avoid smearing on
plastic eyeglass frames, goggles, watch crystals,

etc. WILL NOT DAMAGE nylon, cotton or wool fabrics.

Disposal: Do not reuse empty container. Wrap
container and put in trash.

Personal Care Products/3M
3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XXX
EPA Est. No. XXXXX
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FIGURE XXX

PACKAGE AGING DATA

PACKAGE PERCENT WEIGHT LOSS (2 MONTHS)
COMPOSITION ROOM TEMPERATURE 120°F
LDPE 1004 overcoat 4% 7.6%

LDPE Phase I tube

1004 overcoat 3% 5.6%

LDPE UV; TP-46 2% 5.2%

HDPE UV; TP-46 1% 1.8%

low density polyethylene
high density polyethylene

; LDPE
6 HDPE
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' @ HAZLETON LABORATORIES AMERICA, INC.

3301 KINSMANBLVD ¢ P.O.BOX7545 * MADISON,WIS3707 * (608)241-4471 o TLX 703956 HAZRAL MDS UD
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REPORT

Laboratory Testing of Two Mosquito
Repellent Formulations

Study No. 6171-111

for

3M Company
:i St. Paul, Minnesota

by
Hazleton Laboratories America, Inc.
Chemical & BioMedical Sciences Division

3301 Kinsman Boulevard
Madison, Wisconsin 53704

September 8, 1986
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INTRODUCTION

-

Insect repellents are volatile chemical agents that, when applied to the skin
or clothing, vaporize to discourage the approach of insects and conseauently
protect the skin from insect bites. The ideal insect repellent should afford
effective protection for several hours and withstand various environmental
conditions. The objective of this study was to determine the repellent
efficacy of one candidate mosquito repellent formulation against the standard
mosquito repellent formulation offered by the U.S. Army.

SUBJECT POPULATION
The subject population consisted of six normal, healthy male and four
nonpregnant, non-nursing female volunteers between the ages of 18 and 45 who,
to the best of their knowledge, were not hypersensitive to insect bites.
Other inclusion criteria were:

0 Susceptibility to insect bites and to local erythema and edema at the
site of the bite

0 Willingness and ability to meet all requirements of the signed
protocol

0 Signing the informed consent form

Exclusion criteria were:
0 Prior history of hypersensitivity to insect bites
o Prior history of hypersensitivity to insect repellents
0 Females with known or suspected pregnancy and lactation
o Nonsusceptibility to insect bites
0 Unwillingness to meet all requirements of the protocol

0 Refusal to sign the informed consent form

STUDY DESIGN AND ROOM CONDITIONS

The protocol was designed to evaluate the repellent formulations under various
temperature and humidity conditions (Tables 1 through 3).

Condition Temperature (“F) Relative Humidity (%)
A (Constant high humidity) 75 95-100
B (variable high humidity) 78-95 74-100
C (Hot with Jow humidity) 86-110 14-44
=73=

DNt

T AN




TV BT TITUNO Ty .

MATERIALS

Test Cages

The rectangular test cage was 18 “2 iong x 5 cm wide x 4 ¢cm high. The top of
the cage was made of mosquito scre#r:ng and the sides, ends, and bottom were
made of 3.2-mm thick clear acrylic plastic.

Five 29-mm circular openings were drilled in line in the floor of the cage.
The two sides and one of the ends of the cage were grooved and slotted teo
receive a flexible rectangular slide made of 0.012-in. (0.3 mm) thick
cellulose acetate sheeting.

Two 2.5-cm by 30-cm belts equipped with fasteners were used to secure the test
cage to the forearm.

Test Equipment

0 Hygrothermograph
0 Ivory* soap

Test Insect

"':1" The test insect was the yellow fever mosquito, Aedes aegypti. L.

TEST PROCEDURES

Before the test samples were applied, the forearms were washed with Ivory soap
and warm water and then wiped dry with cloth toweling. The same procedures
were repeated at the end of the test day. The surface area on subjects'
forearms and palms were determined before the repellents were applied. The

9 subjects applied the repellents to their forearms according to label

directions (Table 4), The U.S. Army formulation was applied by placing six

drops in the palm of the¢ and and then thoroughly rubbing the material over
" the opposite forearm. Th. 3M formulation was applied by putting the measured

‘ amount on a tongue depressor and applying the material to the subjects palm.

The subjects rubbed the material thoroughly over the opposite forearm. The

application followed a paired randomized design.

To evaluate repellent efficacy, five circular test areas on the flexor region
of the forearms and on the outer surface of the forearms were exposed to
biting mosquitoes. An equal, unprotected control area on the upper surface of
one thigh was exposed during each exposure period. The subjects were exposed
for 90 seconds every 2 hours for a 16-hour period. The treated areas were

l inspected for landings, bites, and feedings during and after each exposure.

The exposure areas were alternated between the inner and outer forearms for
each successive time point.

o o
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Once a site was bitten, it was closed from further exposure and the cage was

removed. The arm was cleaned using Ivory 1iquid after the 16-hour exposure as
in the pretest cleansing.

The mosquitoes were transferred from the stock cage to the test cages by
aspiration and without CO2 anesthesia. Fifteen adult nulliparous females
were used per test cage. The exposed mosquitoes were sacrificed after
exposure and replaced with fresh mosquitoes.

RESULTS

The results obtained under Environmental Condition A (constant high humidity)
are in Table 5. The repellent efficacy results for the formulations under
Condition B (variable high humidity) are in Table 6. The results under
Condition C (hot with low humidity) are in Table 7.
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- Table 1

Temperatures and Relative Humidities
Under Condition A (Constant High Humidity)

Temperature (°F) Relative Humidity (%)
Time of Day 06/04/86 06/05/86 06/04/86 06/05/86
07:00 76 75 99 94
08:00 76 75 100 97
09:00 76 76 a8 92
10:00 76 76 97 97
| 11:00 76 76 98 88
[ 12:00 75 77 97 95
13:00 76 77 97 97
14:00 76 76 96 97
15:00 76 76 97 97 .
16:00 76 76 97 95
17:00 76 76 99 98
18:00 76 76 98 95
19:00 76 76 98 95
20:00 76 76 98 95
21:00 76 76 98 95
T 22:00 76 76 99 96
23:00 76 77 97 96
24:00 76 77 97 96
Mean 75.9 76.1 97.8 95.3
Standard 0.2 0.6 1.0 2.3
deviation
Coefficient of 0.3 0.76 1.03 2.41
variation (%)
|
]
|
)
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Table 2

, Temperatures and Relative Humidities

Under Condition B (Variable High Humidity)
Temperature (“F) Relative Humidity (%)
Time of Dax 06/09/86 06/10/86 06/09/86 06/10/86
07:00 72 ‘ . 72
08:00 73 72
09:00 72 73 58 72
10:00 80 80 25 81
11:00 82 86 96 88
12:00 84 90 80 90
13:00 75 86 82 94
14:00 78 85 78 80
15:00 85 85 80 83
16:00 86 88 79 79
17:00 82 92 74 74
18:00 88 93 80 79
19:00 90 96 79 81
20:00 92 92 74 83
g 21:00 87 92 80 85
o 22:00 90 92 82 85
@ 23:00 88 92 94 80
24:00 88 90 81 91
Mean 84.2 86.5 80.7 81.6
Standard 5.7 7.4 9.1 6.6
' deviation
]
E Coefficienct of 6.77 8.56 11.25 8.05
* variation (%)
]
}
]
i
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Table 3

Temperatures and Relative Humidities
Under Condition C (Hot with Low Humidity)

Temperature (“F) Relative Humidity (%)
Time of Day 06/12/86 06/13/86 06/12/86 06/13/86
07:00 83 89 48 46
08:00 83 89 48 46
09:00 ’ 83 89 47 46
10:00 83 92 47 47
11:00 84 90 46 46
12:00 88 92 42 42
13:00 93 94 38 38
14:00 94 95 37 36
15:00 95 97 38 35
16:00 95 97 34 35 -
17:00 102 98 33 36
18:00 102 98 33 37
19:00 104 100 34 34
20:00 103 100 34 35
21:00 103 100 34 35
ﬁ 22:00 103 100 34 37
23:00 102 101 36 36
24:00 100 101 38 38
Mean 94.4 95.7 38.9 39.2
Standard 8.4 4.5 5.7 4.8
deviation
Coefficient of 8.86 4.67 14.75 12.29
variation (%)
e
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Table 4

-

Dosage of Repellent Applied to Forearm (g)

Condition
Subject Surface A B C ﬁ__
Number Area (sqem) 3 U.S. Amy 3M U.S. Army 3M U.S. Army
J-05521 539 1.22 0.27 1.26 0.32 1.51 0.31
J-05523 6€5 1.50 0.29 1.51 0.29 1.28 0.30
J-05524 441 1.03 0.29 1.12 0.32 1.23 0.33
J-05525 612 1.27 0.31 1.23 0.30 1.12 -
J-05526 643 1.30 0.33 1.47 0.30 1.66 0.30
J-05528 829 1.68 0.30 1.66 0.29 1.47 0.36*
J-05529 503 1.01 0.30 1.12 0.28 1.01 0.32
J-05530 725 1.45 0.36 1.30 0.27 1.30 0.32
Mean 599.9 1.27 0.31 1.27 0.30 1.27 0.32
Standard 118.9 0.23 0.03 0.22 0.02 0.22 0.02
ﬁ deviation
Coefficient of 19.82 17.23 9.22 17.05 7.30 17.09 5.75

variation (%)

- = No entry.

*Seven drops of repellent applied.
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‘I!. Table 5
“Mosquito Repellency Test
with Aedes aegypti L. Under Controlled
Conditions o% Eon§f—ht High Humidity
(75°F, Relative Humidity 95% to 100%)
ubject Test Number of Bites Post-treatment (Hours)
umber  Sex Formulation Site* 0 2 4 3 8 10 1 14 76
J-05521 M 3M LA 0 0 0 0 0 0 0 0 0
U.S. Army RA 0 0 0 0 0 0 7 6 7
Control LL - - - - - 10 - 1 -
Control RL - - - - - - n - 4
J-05522 F M LA 0 0 0 0 0 0 0 0 0
U.S. Army RA 0 0 0 0 0 0 2 2 5
Control LL - - - - - 12 - 4 -
Control RL - - - - - - 5 - 2
J-05523 M 3M RA 0 0 0 0 0 0 1 0 0
U.S. Army LA 0 0 0 0 0 1 4 5 6
Control RL - - - - - - 7 - 4
Control LL - - - - - 12 - 3 -
‘o' J5524 F  3M RA 0 0 0 0 0 0 0 0 0
: U.S. Army LA 0 0 0 0 0 0 0 1 0
| Control LL - - - - - 8 - 1 -
i Control RL - - - - - - 1 - 0
|
J-05525 M M LA 0 0 0 0 0 0 0 0 2
i U.S. Army RA 0 0 0 0 0 0 0 1 3
Control LL - - - - - 1 - 6 -
| Control RL - - - - - - 8 - 9
J-00526 H 3M LA 0 0 0 0 0 0 2 3 12
U.S. Army RA 0 0 0 0 0 0 2 0 7
Control LL - - - - - 1 - 2 -
Control RL - - - - - - 2 - 9
J=-00527 F M RA 0 0 0 0 0 0 2 0 0
: U.S. Army LA 0 0 0 0 0 0 0 0 2
D Control LL - - - - - 5 - 2 -
| Control RL = = - - - = 3 - 1
} = No entry. i

i'LA = left arm, RA = right arm, LL = 1eft leg, RL = right leg.

-80-

e e 10 i 1 TR s g B Y g A iy e Ty T Gy, i, 0 ts L e e TR CO R N Bt Oy |



N D o N Ay X N S R e S L DU L o L T e T AL e

;
!

with Aedes L.
Conditions of Constant High Humidity
(75°F, Relative Humidity 95% to 100%)

‘osaquito Repellency Test
ti L. Under Controlled

aeqypti

Table 5 (Continued)

Subject Test Number of Bites Post-treatment (Hours)
Number ~ Sex Formulation Site* 0 Z q 6 8§ 10 12 14 16
J-05528 M M LA ©o o o0 o0 ©0 6 o0 0 0
j U.S. Army RA 0 0 0 0 0 0 4 3 9
: Control EE - - - - - 3 - 0 -
Control RL - - - - - - 3 - 5
J-00529 F 3M LA 0 0 0 0 0 0 0 0 2
U.S. Army RA 0 0 0 0 0 0 1 1 4
Control LL - - - - - 2 - 7 ~
Control RL - - - - - - 8 - 2
J-00530 M 3M RA 0 0 0 0 0 0 0 0 0
U.S. Army LA 0 0 0 0 1 0 9 5 0
Control LL - - - - = 4 < 5 -
Control RL - - - - - - 8 - 10
- = No entry.

*LA = Jeft arm, RA = right arm, LL = Jeft leg, RL = right leg.
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with Aedes

Table 6

“Mosquito Repellency Test

aeqypti L. Under Controlled

Conditions of %arf—ETe High Humidity
(78°F to 95°F, Relative Humidity 74% to 100%)

Subject Test Number of Bites Post-treatment (Hours)
Number  Sex Formulation Sitex ™0 2 LS 6 ¢ U 12 14 16
J-05521 M 3M LA 0 0 0 0 0 0 1 0 1
U.S. Army RA 0 0 0 0 0 3 5 2 8
Control LL - - - - - - 1 - 7
Control RL - - - - - 9 - 3 -
J-05522 F 3M LA 0 0 0 0 0 0 0 0 0
U.S. Army RA 0 0 0 0 0 0 0 1 5
Control LL - - - - - - 3 - 12
Control RL - - - - - 4 — 9 -
J-05523 M M RA 0 0 0 0 0 0 0 0 1
U.S. Army LA 0 0 0 0 0 0 0 0 1
Control LL - - - - - - 2 - 4
Control RL - - - - - 7 - 0 -
05524 F 3M RA 0 0 0 0 0 0 0 0 4
U.S. Army LA 0 0 0 0 0 1 5 1 5
Control LL - - - - - - 8 - 12
Control RL - - - - - 5 - 7 -
J-05525 M M LA 0 0 0 0 0 0 0 1 0
U.S. Army RA 0 0 0 0 0 3 8 1 3
Control LL - - - - - - 6 - 5
Control RL - - - - - 4 = 2 2
J-05526 M 3M RA 0 0 0 1 2 - 1 3 8
U.S. Army LA 0 0 6 0 7 15 = = =
Control LL - - - - - 10 - 15 -
Control RL - - - - 13 - 9 - 7
J-05527 F 3M RA 0 0 0 0 0 0 0 0 0
U.S. Army LA 0 0 0 0 2 9 0 0 0
Control LL - - - - - 2 - 15 -
Control RL - - - - 7 - N - 9
- = No entry.
*LA = left arm, RA = right arm, LL = left leg, RL = right leg.
= 8 2 —
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! Table 6 (Continued)

Mosquito Repellency Test

with Aedes aeaqypti L. Under Controlled
Conditions of %arﬁme High Humidity

(78°F to 95°F, Relative Humidity 74% to 100%)

uhject Test Number of Bites Post-treatment (Hours)

umber Sex Formulation Site* 0 Z 4 6 8 10 12 14 16

-05528 M 3M LA 6o o o0 0 o0 3 Nn: & 8
U.S. Army RA 0 0 8 6 4 15 07 07 07
Control LL - - - - - 13 - 15 -
Control RL - - - - 15 - 5 - 9

~05529 F kel LA 0 0 0 0 0 1 1 )| 5
Uu.Ss. Amy RA 0 0 0 0 0 6 0 0 0
Control LL - - - - - 14 - 16 12
Control RL - - - - 6 - 15 - -

1~05530 M M RA 0 0 0 0 0 0 2 1 3
U.S. Army LA 0 0 0 0 8 5 0 0 0
Control LL - - - - - n 10 - -
Control RL - - - - 13 - = 15 13

= No entry.

*LA = Jeft arm, RA = right arm, LL = left leg, RL = right leg.

7 Quastion able date wnTrics MNMAR 1436
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D : Table 7

Mosquito Repellency Test
with Aedes aeqypti L. Under Controlled
Conditions o% Hot with High Humidity
(86°F to 100°F, Relative Humidity 14% to 44%)

Subject Test Number of Bites Post-treatment (Hours)
Number  Sex Formulation Site* ~U Z L) 6 8§ 10 T2 14 186
J-05521 M M LA 0 0 0 0 0 0 0 1 0
U.S. Army RA 0 0 0 0 4 0 2 2 3
Control LL - - - - 6 - 3 - 15
Control RL - - - - - 4 - 15 -
J-05522 F M LA 0 0 0 0 0 0 0 0 4
U.S. Army RA 0 0 0 0 0 0 1 1 0
Control LL - - - - 12 - 8 - 15
Control RL - - - - - 15 - 13 -
J-05523 M M RA 0 0 0 0 0 0 0 0 1
U.S. Army LA 0 0 0 0 0 1 0 2 4
Control LL - - - - 7 - 2 - 15
Control RL - - - - - 9 - 8 -
ig 6524 F  3M RA 0 0 0 0 0 0 1 0 0
P U.S. Army LA 0 0 0 0 0 0 0 0 1
Control LL - - - - 1 - 14 - 9
Control RL - - - - - -9 - 4 -
J-058525 M M LA 0 0 0 0 0 0 0 1 0
U.S. Army RA 0 0 0 0 4 0 2 5 6
Control LL - - - - 12 - 6 - 8
Control RL - - - - - 11 - 15 -
J-05526 M 3M RA 0 0 0 0 0 0 0 0 0
U.S. Army LA 0 0 0 0 0 1 1 0 0
Control LL - - - - 3 - 9 - 8
Control RL - - - 2 - 13 - 2 -
J-05527 F M RA 0 0 0 0 0 0 0 0 0
U.S. Army LA 0 0 0 0 0 0 6 3 0
Control LL - - - - 1 - 2 - 11
Control RL - - - 13 - 15 - 6 -
- = No entry.

*LA = Jeft arm, RA = right arm, LL = left leg, RL = right leg.

3
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D Table 7 (Continued)

~Mosquito Repellency Test
with Aedes aegypti L. Under Controlled
Conms% with High Humidity
(86°F to 100°F, Relative Humidity 14% to 44%)

:Subject Test Number of Bites Post-treatment (Hours)
Number ~ Sex Formulation Site* U Z 1 6 8 “10 12 14 7186
1-05528 M M LA 0 0 0 0 0 0 1 1 2
& U.S. Army RA 0 0 1 2 0 0 6 0 0
Control LL - - 5 - % - 3 - 6
Control RL - - - 8 - 2 - 0 -
J-05529 F  3M LA 0 0 0 0 0 0 0 0 0
U.S. Army RA 0 0 0 0 0 0o 3 2 0
Control LL - - - - 10 - 12 - 13
Control RL - - - 11 - 14 - 2. -
J-05530 M M RA 0 0 0 0 0 0 0 0 2
U.S. Army LA 0 0 0 0 0 0 1 1 0
Control LL - - - - 5 - 2 - 1
Control RL - - - 6 - 1 - 4 -
LN
2 = No entry.

*LA = 1eft arm, RA = right arm, LL = 1eft leg, RL = right leg.
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OBJECTIVE

The objective of this stuay was to compare the performance of a candidate
mosquito repellent, manufactured by the Sponsor, to the current mosquito
repellent developed by the U.S. Army under field conditions in the presence of
biting populations of an Anopheles species (Anopheles Sp.) and a species of
the genus Aedes.

EQUIPMENT AND TEST MATERIAL

Equipment
0 Balance, two significant places
0 Battery-operated aspirators
o Microscope
o Mosquito identification key
o Light meter
o Watch
o Insect collection vials
() Clothing for standardizing color (blue)
0 Battery-operated head 1amps
0 Head nets
0 Cotton gloves
o Chairs \
0 Table )
o Notebook and data sheets
o Ivory® 1iquid soap and towels
0 Water

Subject Population

The test subjects consisted of a group of healthy human volunteers (60:40
ratio of males to nonpregnant, non-nursing females) between 18 and 45 years

old. The subjects were, to the best of their knowledge, not hypersensitive to
insect bites or repellent formulations.

Test Populations of Mosauitoes

Field populations of mosauitoes, identified as Aedes sollicitans (Walker) and
Anopheles crucians (Wiedemann) and A. quadrimaculatus (Say) were identified in
the test areas.

Test Areas
Two test areas were chosen from four original study areas that were proposed

by consulting entomologists in Southwestern Louisiana. These areas were
chosen because of the avidity of the biting populations of mosquitoes. Tests
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of repellency with exposure to Aedes sollicitans W. were conducted along a
fresh water bayou canal in Section 14 (RIE, 1165) at 92°/20° latitude and
29°/40" longitude in Vermillion Parish, Louisiana.

Repellency tests with the Anopheles Sp. were conducted in a pasture adjacent

to a rice field in Section 41 (R3aw, 1105), at 92°/40° latitude and 30°/13°

longitude in Jefferson Davis Parish, Louisiana. Tests required changes in

location within the test area to assure proper landing and biting rates.
TEST PROCEDURES

Preliminary Procedures

The entomological staff at Hazleton Laboratories America, Inc. (HLA) conducted
preliminary tests to confirm the presence of species of the genera Aedes and
Anopheles Sp. in the proposed test area. These tests included a determination
of the time of maximum biting activity. The data obtained were used to
determine the testing schedule as well as the biting locations (e.g., arms,
legs, etc.).

Definitive Tests

The test subjects wore uniformly colored garments (blue) to eliminate any
variability in attraction. A1l portions of the body not treated with
repellent were suitably covered. The test surfaces (arms and legs) were
washed with Ivory liquid soap, rinsed with water, and towel dried without
rubbing.

The repellents were applied according to 1abel directions, as would be
expected of the average user. The quantity of repellent applied was
determined by weighing the repellient container before and after each
application. The surface area of the treated portions of each subjects arms
and legs was measured before application. The repellents were applied evenly
to the forearms and lower legs of the subjects, by the subjects, according to
the standard method (ASTM:E939-83). The choice of arms and legs to be tested
with each formulation was determined randomly according to a paired design.
The standard repellent was paired with the test repellent on opposite arms and
with similar pairing on the legs. All untreated areas were covered. Sleeves
were secured with Gauze-Tex® (General Bandage Inc., Morton Grove,

I1linois.). Hands were covered with cotton twill gloves, Dickies®.

The test subjects (n = 3) remained in the test area throughout the study
period. The subjects were exposed for 10 minutes on the hour following
application. The exposure periods were extended beyond 10 minutes when the
biting frequency of the target species of mosquito became lower than that of
the nontarget species; this happened when testing Anopheles Sp.
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Observations were made until the repellent failed. Failure was judged
according to the standard method (ASTM:E939-83) where a first confirmed hite
was followed by a second bite within 30 minutes of the first bite.

confirmed bite was considered to be a bite by the target species. Biting
mosquitoes were identified on repellent-treated areas by the subjects and the
recorders. When on-sight identification was difficult because of failing
light, biting mosquitoes were aspirated and identified in the resting quarters.

Avidity of the target species was evaluated throughout the study period.
Recorders were dressed similarly to the test subjects and were exposed on
untreated areas of their arms and legs for 1 minute or until greater than

10 bites by the target species occurred. Frequent changes in location were
required to accommodate the target species according to evaluations of avidity.

RESULTS

The doses of the repellents applied to the test sites are in Table 1.
Exposure to mosquitoes was observed from Time O until the products failed to .
repell the target species (Tables 2 and 3). The environmental conditions of
the test locations are in Tables 4 and 5.
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Study No. 6171-113

Table 1

Estimations of Dosage
of Repellent Applied to Test Areas
on Human Subjects

Subject Test Dosage Area Dosage

Number Site (g {eme) (mg/cme)

J=-05775 LA 1.4 511.3 2.7
RA 0.3* 511.3 0.6
LL 0.4 800 0.5
RL 1.8 800 2.3

J-05776 LA 0.2 600 0.3
RA 1.9 600 3.2
LL 3.6 1,015 3.5
RL 0.5 1,015 0.5

J=-05777 LA 1.6 443.9 3.6
RA 0.4 443.9 0.9
LL 0.3 864 0.3
RL 8.0 864 9.3

LA = left arm.
RA = right arm.
LL = left leg.
RL = right leg.

*Estimated value.
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Study No. 6171-113
Table 4

Test Conditions During Subject Exposure
to Anopheles Sp.

Temperature - Relative Air (Wind)

Time (“F) Humiditz (%) Speed (MPR)
1030 86 80 <5
1100 - - . o
1200* 92 67 <5
1300 92 66 <5
1430 82 77 6
1500 - _ o -
1600 83 70 <5
1700 - o =
1800 - - -
1900 81 67 <5
2000 83 70 <5
2140 76 86 <5
2200 - = =
2315 76 90 <5
2418 73 89 <5
0138 74 - 92 <5
- = No entry.
*Noon .
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Study No. 6171-113 ]
Table 5

Test Conditions During Subject Exposure
to Aedes Sollicitans (Walker)

Temperature Relative Air (Wind)

Time (“F) Humidity (%) Speed (MPR)
1000 88 79 <5
1100 88 72 <5
1200* 92 70 <5
1300 92 68 <5
1400 88 70 <5
1500 85 80 <5
1600 92 66 <5
1700 91 68 <5
1800 88 74 6
1900 86 74 <5
2000 84 88 <5
2100 82 80 <5
2200 82 80 <5
‘ii 2300 80 92 <5
K 2400 - - -
" 0100 79 93 <5

- = No entry.

*Noon .

~90 -~
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ARTHROPOD REPELLENT PROJECT
USER ACCEPTABILITY TESTING
PHASE II RESULTS
CMR PROJECT #1570

Prepared for: Craig Sterling, Personal Care Products/3M
Prepared by: Peter A. Schamel, Corporate Marketing Research/3M

Date: August 1, 1986
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O Background

As part of a 3M devéﬁopmeht contract for the U.S. Armmy, contract number
DAMD17-85-C-5017, Controlled-Release Personal Use Arthropod Repellent
Formulation, Phase II, a user acceptability test was conducted by
Corporate Marketing Research. A 3M formulation, containing DEET as
active ingredient in a lotion base, was tested and compared with the
current Army standard insect repellent. This report presents the
findings of the five-foot odor detectability test and of absolute and
relative acceptability tests of both products.

-102-

W e WSRO T PP O T T T O R Rt ) )
Wyl jﬂ:’xn:'g .k"rl)ixﬂ’r&)fhi\:){ AL TR TRL R SRR ) .‘]




Methodologz

Testing was conductéd in Dallas, Texas. A sample of 200 respondents
participated in the product tests. All were qualified as being between
18 and 35 years old and as not having any skin disease, dermatological
problems or sensitivities to topical skin care products. In addition,
female respondents who were pregnant were excluded. This sample was
chosen to be demographically close to the current make-up of the U.S.

Army. Of the 200, 20 (10%) were female and 60 (30%) were non-Caucasian.

Respondents first tested the detectability of the odor of each product.
They were placed five feet away from a person who had applied one of the
repellents to both his or her forearms. After approximately 10 seconds,
they were asked if they could detect an odor. They were then exposed to
the other product, on the arms of a different person, and asked if they
could detect its odor. Respondents who could detect an odor were asked

to rate the strength of the odor.

Next, respondents applied a small amount of the 3M formulation to one of
their forearms and a small amount of the standard Army repellent to the
other forearm. One half of the respondents tried the 3M product first
and one half tried the military product first. They then were asked a
short series of questions about their preferences. The respondents were
then taken outdoors, and remained in that warm and humid environment for
10 minutes, after which they returned to the test facility and were
questioned again about their preferences and 1ikelihood to use each
product. Temperatures ranged from 820 F to 1000 F, with an average of

940 F, Humidity ranged from 9% to 78%, with and average of 27%.
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Results

0f the 200 respondents, 11.5% (23) could detect the odor of the 3M
product and 10% (20) could detect the odor of the military product. Four

respondents (2%) detected the odor of both products.

To test absolute acceptability, respondents were asked whether or not
they would be 1ikely to use each formulation if they were involved in an
outdoor activity, given that no other insect repellent was available.
Immediately after application, 94.5% of respondents (189) stated that
they would be at least somewhat 1ikely to use the 3M formulation. After
being outdoors for 10 minutes, 88% (176) stated that they would be at
least somewhat 1ikely to use the 3M formulation. Immediately after
application, 96.5 % (193) stated that they would be at least somewhat
1ikely to use the military standard formulation. After being outdoors
for 10 minutes 91% (182) stated that they would be at least somewhat
1ikely to use the military standard formulation. These results are
projectable to the general population of military age personnel of

similar demographics with accuracy of + 6% at the 90% confidence level.

In comparative testing, which was conducted after respondents had been
outdoors, respondents were asked which of the two repellents they would
prefer to use if they were involved in an outdoor activity. 46.5% of
respondents (93) preferred the 3M formulation and 53% (106) prefered the
military standard product. A 12% difference would be statistically

significant at the 90% confidence level (14% at 95% confidence),

therefore no difference in preference hetween the products can be

confirmed. |
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Q Conclusion i i

The 3M formulation far exceeds the 75% user acceptability requirement of
the Army contract. There is no statistically significant difference
between the acceptability of the 3M insect-repellent formulation and that
of the military standard insect repellent. The 3M formulation has
virtually the ‘same odor detectability at five feet as the current

military standard formulation.
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(Ts56.22)

Summary of Toxicity Tests

Controlled Release Personal Use
Arthropod Repellant - Phase II

U.S. Army Contract No.
DAND 2100414504

4

H

F. D. Gri ’ Ph.D.
Manager, Toxicology Services
Medical Department/3M

3M Center

Bldg. 220-2E-02

St. Paul, MN 551Lk
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0 Introduction

This is a summary of Pertinent toxicity tests that were conducted in
conjunction with this project. Original reports are in the 3M files.

Various formulations were tested but results from the control (the current
standard of 75% DEET* and 25% ethanol) and the final 3M candidate are
summarized here.

All formulations were assigned code numbers (T-Numbers) for ease of

reference and security of composition. This procedure also aided in
avoiding bias in the laboratory.

#*N,N-diethyl-m-toluamide
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Procedures

Eye Irritation -

The test was conducted according to U.S. Environmental Protection Agency
Guidelines for Testing Pesticides and Toxic Substances. The Draize
procedure was followved using New Zealand white rabbits with a washed and an
unvashed group. The washed eyes vere flushed with lukewvarm water for one
minute beginning 30 seconds after instillation. Observations vere recorded
at 1, 24, 4B, T2, and 96 hours then at T, 14 and 21 days after treatment.

Primary Dermal Irritation

The test was conducted according to the U.S. Environmental Protection
Agency Guidelines for Testing Pesticides and Toxic Substances. Test sites
vere prepared by clipping the hair from the backs and flanks of 6 New
Zealand vhite rabbits. One-half (0.5) ml of sample vas spread evenly over
the intact skin of each test site, covered vith a 2.5 x 2.5 cm gauze pad
and secured in a semi-occlusive condition for L4 hours. Patches vere then
removed and the test sites washed with lukevarm water and paper towels.
All sites wvere scored by the Draize method at 1/2, 24, 48 and T2 hours
after patch removal. ‘

Acute Oral Toxicity

The test was conducted according to the U.S. Environmental Protection
Agency Guidelines for Testing Pesticides and Toxie Substances. Young adult
Sprague-Davley albino rats were divided into groups of five males and five
females. Each animal received test material equivalent to 5 g/kg of body
veight by gavage folloving an overnight fast. Observations vere at 1, 2.5
and 4 hours following dosing, then twice daily for 14 days. The animals
vere wveighed just before dosing, at 7 days and at 14 days then necropsied
for gross observation,

Acute Dermal Toxicity

The test was conducted according to the U.S. Environmental Protection
Agency Guidelines for Testing Pesticides and Toxic Substances. Test
species and test site preparation wvere similar to those descrided above for
Primary Dermal Irritation. The test material, 2 g/kg body weight, wvas
applied to the backs of five male and five female rabbits then covered by a
Lxlk inch gause patch and held in place in a semi-occlusive condition.
Patches vere removed after 24 hours and the sites vashed with lukewvarm
vater and paper towvels. The animals wvere observed for signs of toxicity
and mortality at 1, 2.5, and 4 hours after application then daily through
the 1L day observation period. They were also observed for irritation at
1/2 hour after patch removal then on study days 3, T, 10 and 1Lk, Animals
vere veighed just before application then at 7 and 14 days. All animals
vere then sudbjected to & gross necropsy.
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Repeated Insult Human Patch Test

In a modification of the Draize procedure, 0.2 ml of sample was applied to
a Webril pad and secured with tape in an occlusi{ve manner to the skin of
human volunteers. During a 3 week induction period, patches were applied
three times per week for U8-T2 hours. After a two veek rest period,
patches vere applied to naive sites for T2 hours, then scored at 24 and L8
hours after removal. Two hundred seven subjects completed all phases of
the study.

This procedure wvas conducted instead of the guinea pig sensitization
because the Repeated Insult Human Patch Test results are directly
applicable to humans.
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Results

Eye Irritation =

T-3755 - Mild to moderate irritation in both the washed and unwashed eyes.
Pain response in one of six animals in the unwashed group but none in the
washed group. Conjunctival blanching and corneal epithelial peeling in all
unwashed and one washed animal. Petite hemorrhage in some animals in the
wvashed eyes. One unwashed eye had neo-vascularization at 7 days. Signs
persisted at 7 days but not at 1k days. Washing alleviated but did not
prevent serious damage.

T-3896 - Mild to moderate irritation in both washed and unwashed eyes.

No pain response. Conjunctival blanching in all eyes. Corneal epithelial
peeling in unwashed eyes and in two of thrce washed eyes. Petite
hemorrhage in some unwashed eyes but none in the washed eyes. Five of six
unvashed eyes had all zero scores at 7 days and one had all zero scores at
14 days. Tvwo of three washed eyes had all zero scores at 7 days but one
had approximately 15% corneal epithelial peeling at 21 days.

In a repeat of the wash procedure, tvo eyes were all zero scores at 7 days
and one was all zero scores at 1lu4 days.

Primary Dermal Irritation
T-3755 ~ No irritation reported.

T-3896 - Minimal erythema in three animals at 2L hours and two animals at
48 hours. Minimal edema in one animal at 24 and 48 hours.

Acute Oral Toxicity
T-3755 ~ Three males and all females died within one day following dosing.
The rat acute oral LDS0 is less than 5 g/kg body weight.

T-3896 - Red stained face on study days 1 and 2. No other signs. The rat
oral LDSO is greater than 5 g/kg body weight.

Acute Dermal Toxicity

T-3755 -~ All appeared clinically normal. Irritation consisted of slight to
severe erythema and edema, slight to marked atonia, desquamation,
conaceousness and fissuring. The rabbit acute dermal LD50 is greater than
2 g/kg body weight.

T-3896 - One female had signs of diarrhea on da,s 4, S and 7. There was
slight to severe erythema, slight to moderate edema, desquamation,
fissuring and some subcutaneous hemorrhaging. The acute dermal LDSO in
rabbits is greater than 2 g/kg body weight.

Repeated Insult Human Patch Test

T-3755 and T-3896 - Mild, transient irritation with no indication of
sensitization.
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9 @ HAZLETOMN LABORATORIES AMERICA, INC.

3301 KINSMANBLVD ¢ P.0.BOX7545 ¢ MADISON,WI53707 o (608)241-4471 ¢ TLX 703956 HAZRAL MDS UD
FINAL REPORT

FRANK GRIFFITH, PH.D. SAMPLE NUMBER: 60405110
MINNESOTA MINING & MANUFACTURING COMPANY
TOXICOLOGY SERVICES SAMPLE ENTERED: 04-21/86

ST. PAUL, MN 55101
REPORT PRINTED: 06/26/86

T-3896

PURCHASE ORDER NUMBER: T757575-TBR, REL. # 604

ENCLOSED: ACUTE ORAL TOXICITY STUDY IN RATS - METHOD, SUMMARY, PATHOLOGY

QAU STATEMENT
RAW DATA/PROTOCOL APPENDIX

SIGNED: ..Siéxiﬁﬁfiiyy\;.fssﬁﬁg».. I P\ <

STEVEN M. GLAZA DATE
STUDY DIRECTOR
N ACUTE TOXICOLOGY

e a3

BY AND FOR HAZLETON LABORATORIES AMERICA, INC.

RAW DATA FOR THIS STUDY ARE KEPT ON FILE AT HAZLETON LABORATORIES
AMERICA, INC., MADISON, WISCONSIN.
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SAMPLE NUMBER: 60405110 PAGE 2
T-3896

ACUTE ORAL TOXICITY

Objactiva: To detarmina tha acuta orel toxicity produced when a test
matarial is administered by tha oral route (gavage) to rats according to
tha U.S. Environmentel Protaction Agency's Guidelines for Testing
Pasticidas and Toxic Substences.

Tast Matarial: T-3896
Physical Description: White craam
Purity and Stability: Sponsor sssumes responsibility for purity and
stability detarminations.

Tast Animal: Young adult mala end famela albino rats of tha Spr.gu.-
Dewlay strein wara procurad, maintainad by sax in gruup ceges in
tampareture- and humidity-controllad quartars, provided continuous accass
to Purina Rodant Chow end weter, end hald for en acclimation period of
at laest 7 days.

ware housad by sex in groups of five and idantified by animal numbar
and corrasponding aar teg. Food and watar wera evailable ad libitum
throughout tha study, except for an overnight pariod just bafora

tast matarial edministretion whan food, but not water, was withheld.

Eg Acclimatad enimals ware chosan et random for tha study. Tast animals

Reason for Spacias Selaction: Tha rat is tha animal clessically used dua to
its small size, raady availability, and large emount of background date.

Mathod: Five mala and fiva famale rets waighing batwaan 200 and 239 g
ware usad for a singla dosaga lavel of 5.0 g/kg. 1

Praparation and Administration of Test Matariel: An individual dose
was calculatad for asch animal basad upon its fastad body weight
and administared undilutad by gavege.

The dosa volume of the test meteriel wes 5.15 ml/kg of body weight besed
upon en avaraga bulk density of 0.97 g/ml.

Reason for Routa of Administration: This is the mathod for administering

a known quantity of tast substance and hes baen tha routs of choice
historically.
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SAMPLE NUMBER: 60405110 PAGE 3
T-3896

ACUTE ORAL TOXICITY (CONT INUED)

Observations: The animals were observed for clinicel signs end mortelity
at 1, 2.5 and 4 hours after test meteriel edministretion. The enimels
were observed daily theresfter for 14 deys for clinicel signs end twice
daily for mortelity.

All animels were weighed just before test material edministretion, et
7 days end at study terminetion.

Pethology: At study terminetion ell animals were euthanetized, subjected
to e gross necropsy examination and all abnormalities were recorded.
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SAMPLE NUMBER: 60405110 ' PAGE 4
T-3896

ACUTE ORAL TOXICITY (CONT INUED)
SUMMARY
Test Animel: Albino Rats - Sprague-Dawley strain
Source: Charles River Leboretories, Inc., Portege Ml
Date Animels Received: 03717 and 04/14/86
Tempereture end Humidity of Animal Room: 19 to 23 Degrees C.;
38 to 66% Relative Humidity
Method of Administretion: Orel Gavege
Dete Teat Sterted: 04/2%/86 Dete Test Completed: 0%-/09/86

Estimeted Orel LD%0: Male - Greeter than 5.0 g/kg of body weight
Femele -~ Greater than 5.0 g/kg of body weight

g“ Dosege Level Averege Body Weights (g) Mortelity (Number
(g7kg) Initial Dey 7 Terminel Dead/Number Dosed)
Mele 5.0 218 279 327 0/5
Female 9%.0 208 245 248 e/5

Comments: Red-stained fece was the only clinicel sign observed during
the study. All animels hed returnsd to @ normel appearencs by Study -
Day 2.

Dsvietion from the protocol: During the study period, the tempereturs
of the animal room renged from 1% to 23 degrees C. rathsr than 20 to
24 degrees C. es stated in the protocol. This deviation is not considered
to heve had an effsct on the validity of the study.

&
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SAMPLE NUMBER: 60405110 , PAGE 5
T-3896
ACUTE ORAL TOXICITY (CONTINUED)
PATHOLOGY
" Dosage Level: 9.0 g/kg of body weight Date Dosed: 04/25/86
Animal Test Day
Number Sex Died Sacrificed " Necropsy Comments
C46892 ™ - 14 No visible lesions.
C45395 M - 14 No visible lesions,
C45377 M - 14 No visible lesions.
C468%94 M - 14 No visible lesions.
S C46899 M - 14 No visible lesiona.
{0" C46863 F - 14 No visible lesions.
C46841 F - 14 No visible lesions.
C46828 F - 14 No visible lesions,
C46865 F - 14 No visible lesions,
C46864 F - - 14 No visible lesions.

References:

1. Hitch, R.K., "Acute Oral Toxicity Study," Pesticide Asssssment
Guidelines, Subdivision F, Hazard Evaluation: Human and Domestic
Animals, U.S. Environmantal Protection Agency Office of Pesticide
and Toxic Substance Series 81-1, pp. 34-39, November 1982.

2. 40 CFR 1é0.

3. DHEW Publication No. (NIH 89-23 1985) Guide for the Care and Use

@ of Laboratory Animals,
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QUALITY ASSURANCE STATEMENT
Acute Oral Toxicity Study in Rats
Study No. 60405110

The report as herein attached for the above-mentioned study has been reviewed
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc.
in accordance with the Good Laboratory Practice Regulations as set forth in
40 CFR 160.35 (b) (6) (7). It has been found to identify and/or describe the
authorized methods and standard operating procedures followed in the conduct
of the study. Furthermore, the Quality Assurance Unit has conducted the
following inspections of the testing facilities utilized in the conduct of
this study and has submitted written reports of said inspections to the study
director and/or management.

Date of Inspection Type of Inspection Date Issued to Management
4/30/86 Process Audit 5/05/86
6/01/86 Report Review 6/03/86

. L-10-f6

san Kramlic Dat
Inspector, Quality Assurance Unit
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GROSS CLINICAL OBSERVATIONS
& Study Ticle: R(;Ebz OfO& TOX.\Q ‘\*\'V\
-
Tesc Macerial: \-3RA(, HLA No.: COY )S//O

Dose level: _S.( ) % Zg% Vehicle: AN“'
Sp.cief: RQ*

Sex: ﬁ

_ Mumber of Mimals Affected/Observacion Period
Gbsecvations | dose [T “:{;’q 0 0 0 A I VR VY W )
Appgar:;%r}(’{‘{"\*{§5{565$S’f’55‘_5
\é’ a i ltdilololololol@lolnlpoln lo lo (P

bR ~~

\\
' N
& <
§'§
\\\

™

p \\
N

. h
Deachs |
Te chnician P im\W ({) %BQH @m@ el D 1 | sa pad
Dace__ ”ﬂpgli&fb 1.‘('9{ R, D Y Ve P20t 7, P (5 (5 (9K 121, 77 1% 15

= 3 Not Bvident

Reviewed By: ALY Dace: O-12 %
* = Found Dead, P.M. Check
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Test Material:

GROSS CLINICAL OBSERVATIONS

sey miee: __ reuts, Ocal Toyicida
T-3%49(,

HLA No.: "2!:,5'“2;5 “gz

Dose level: S,‘Z i[g% Vehicle: k)p'
Species: JQC Sex: g
- Mumber of inimals Affected/Observation Period
Pre L___Hours Study Day
Ob servationa dose [{| 21 4 11 2]3]sa]S)1e6f1718191]10711°12113 1] 16
Appeared Mormsl { Py 55§é5fil_5 S"j:’fs 1
vod Swined ) 0
face o 13[xfdlolol0lo olVlolo olp le
\\
\\
\
.\\\
N
N
N
TN
Daatha
Te chnician f;o {p n’] N) % > '-fv’n /ﬂk}m war) bpw | Sm
Date 19&@ q';§Q'ﬁqA{q{£J[é]4 Ve "7@%5/ 5/5 %’ {/5' su 5/7 A 5/°.
NA = Not Applicable y
= s Not EBvident Revieved By: Ty Dace: O-12-%%

* = Found Dead, P.M. Check

a 2l ol 000 TodR Do
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SAMPLE SUBMITTAL FORM

I TR T VO T W W WS WY R P eey

ENCLOSE WITH SAMPLES AND SEND TO:
HAZLETON LABORATORIES AMERICA, INC.
Chemical and BioMedical Sclences Division
3301 KINSMAN BOULEVARD

MADISON, WISCONSIN 53704

(608) 241-4471
Submitted By: F;_& é‘ 2FE1H Date: / - o - A
Company: SM 7o X)COoLOC S Secevic€S — involce To:
P. O. Number Type of Report: All tests In one report
~="0ne report for each test
- 2 O0__ Number of reports required
Full GLP compllance: yes —_FDA (21 CFR 58)

no

==~ EPA (FIFRA - 40 CFR 160)

Sample Ndmo:f‘ 3758, ‘f“s

EPA (TSCA - 40 CFR 792)

QECD 7- 390!

Physical Description, 2
Storage Requirement:

Test — Acute Oral Toxicity In Rats
— TP4207 internal screen: No. of animais __M ___F

(e
—— TP3206 FHSA screen; SM-5F at 5.0 g/kg
— Conduct defined study if death occurs at 5.0 g/kg
7 TP3013  EPA screen; SM-5F at 5.0 g/kg
——— Conduct defined study if death occurs at 5.0 g/kg
TP2069 OECD screen: SM-5F at 5.0 g/kg
Conduct defined study il death occurs at 5.0 g/kg

o

Room Temp.

&

e 723997 T-3¥95 73999 7-3900
, - A

Special Instructions:

Test — Acute Dermal Toxiclty in Rabbits

TP3207 FHSA screen; SM-SF at 2.0 g/kg
_; TP3016 EPA screen; SM-SF at 2.0 g/kg

—— Conduct defined study if death occurs at 2.0 g/kg
—— TP2070 O0ECD screen; SM-5F at 2.0 g/kg

—— Conduct detined study if death occurs at 2.0 g/kg

Speclal Instructions:

Disposal of test material:
Return to submitter.

Refrigerated

Test — Primary Skin Irritation L2 &
___TP4209 internal scrpen; No. of anitafs !

No. of sites/rabbit Abraded
—— TP3208 FMSA: 6 rabbits:1 sbraded.Ly. intact site p?' rgion
&~ TP3014 EPA: 6 rabbits-1 intact site/rabbit
—— TP2071 QECD: 3 rabbits-t intact site/rabbit
— TP4a206 0OT Corrosivity; 6 rabbits-1 intact site/rabbit

Special Instructions:

Test — Primary Eye irritation

—— TP4208 Internal screen: No. of animals
—— TP3209 FHSA; 6 rabbits unwashed
—&zZ TP2012 1978 EPA; 6 rabbits unwashed-3 washed
— TP3015 1982 EPA; 6 rabbits unwashed
— TP2072 0ECD: 3 rabdits unwashed
— J Rabbits washed at 4 sec.
J Rabbits washed at 30 sec.

Special Instructions:

Test — Guinea Pig Sensitization

—— TP2017 tPA Magnusson-Kligman maximization
—— TP2008 EPA Buenier-sensitization

»”_ Dispose of according to HLA SOP. Special Instructions:
FOR HLA USE
+— 4ddlitlonal Comments: o] CRED :
a8 S A3 R
SN
'}-‘\‘,,:

This form is to be used when submitting a sample for routine acute testing. Special testing needs can be easily arranged by
contacting the Acute Toxicology Department at (608)-241-4471 Ext. 304 or the Client Services Center at Ext. 222.

— M TTAN L ABNBATARIES o+ ROV 7 _ BETA!Y TCR RECOADS

mmeay o

------

‘‘‘‘‘

. ¥ o o N e N et T T U S\ Ve T W T N 0T Y e
- \'-A\ " v L .&‘})A\).‘}:.".a,'A}X‘)t‘_'.}.’_*““ﬂ'.{':".-“A".-\.a?.\:‘.n\.n*' \\J")i
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‘ HAZLETOMN LABORATORIES AMERICA. INC

3301 KINGMAN BLVD. ¢ P.O. BOX 7548 ¢ MADISON, Wi 33707 « (008) 2414471 » TLX 703068 HAZRAL MDS UD

PROTOCOL TPIOL]

Acute Oral Toxicity Study in Rats
(1982 EPA Guidelines)

Study No. LWONQOS\\O

for

The M Co-pi.ny
St. Paul, Minnesots

by

Hazleton Laboratories America, Inc.
* Life Sciences Division

3301 Kinewman Boulevard
Madison, Wiscousin 53704

April 8, 1986

¢ 1986, Hazleton Laboratories America, Inc.

Chemical & BioMedicallZSé:uences Division
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Acute Oral Toxicity Study in Racs

Study No.
Study Location

Test Material

Spousor's Representative

Study Director

Proposed Timetable
Starting Date
Completion Date
Pinal Report Date

e B

|

PROTOCOL TP3013

(1982 EPA Cuidelines)

(eovosSWO

Hazleton Laboratories America, Inc.

Life Sciences Division
3301 Kinsmen Boulevard
Madison, Wisconsin 53704

(See sample submittal form)

F. D. Griffith, PhD

Steven M. Glaza

Week of \-2\-%o
Week of S-S Ro
Week of -2 -%o
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PROTOCOL TP30Ll3

1. Study Title Acute Oral Toxicity Study in Rats (1982
EPA Guidelines)

2. Objective To determine the acute oral toxicity
produced when the test material is
administered by the oral route (gavage)

to rats
3. Test Material
A. Identification (See sample submittal form)
" B. Physical Description (See sample submittal form)
C. Purity and Stability The Sponsor assumes responsibility for
purity and stability determinations.
D. Storage Conditions (See sample submittal form)
b E. Retention .Any unused test material will be
@ discarded 30 days after issuance of the
final report unless directed otherwise

by the Sponsor.’

¥. Safety Precautions Laboratory personnel will take the
‘ normal necessary precautions in
handling a substance of unknown
toxicity. Laboratory clothing, latex
gloves, safety glasses, and a particle
mask approved for toxic dusts must be
worn.

4. Regulatory Compliance All aspects of this study will conform
to the U, S. Environmental Protection
Agency's Guidelines for Testing
Pesticides and Toxic Substances® and
the U. S. Eavironmental Protection
Agency's G3°3 Laboratory Practice
Standards .

S. Ouality Assurance The conduct of this study and the final
report will be audited by the Quality
Assurance Unit in accordance with
Standard Operating Procedures (SOPs) at
Hazleton Laboratories America, Inc.
(HLA) .

!
-126- ;
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6. Experimental Design

A. Animals
(1) Species" Albino rat

(2) Strain/Source Sprague-Dawley/Charles River
: Laboratories, Portage, Michigan

(3) Age at Imitiation Young adult (approximately 8 weeks of
age)

(4) Weight at Initiation 200 to 300 g (range must be +20% of the
mean weight)

(5) Number/Sex . Pive/sex

(6) Identification Each animal will be sssigned s
permanent identification number and
will be identified with a metal ear
tag. All data collected from an animal
will be recorded and filed under its
identification number.

G (7) HBusbandry Animal husbandry and housing at HLA
- comply with standards outlined in the
“Quide for the Care zpd Use of
Laboratory Animals.'™ Care will be
taken to ensure that the animals are
not disturbed for reasons other than
data collection and routine maintenance.

(a) Housing The animals will be separated by sex
and group housed in screen-bottom
stainless steel cages (heavy gauge)
held on racks with absorbent pan liners
in the urine— and feces-collecting
pans. Pan liners will be changed at
least three times each week. i

(b) Pood Purina Rodent Chow® will be provided
ad libitum,

(¢) Water Water will be provided ad libitum.

(d) Contaminants No contaminants are expected to be
present in the feed or water which
would interfere with and affect the

czgs results of the study.
LY
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(e) Environment of
Animsl Room

o Temperature

o Relative
Bumidity

o Air Change

o Light Cycle
(£f) Acclimation

(8) Selection of
Test Animals

(9) Justification

Procedures

(1) Experimental Design

(2) Preparation and
Administration of
Test Material

T N N s T AL e s 2 P PPN e Ny R X 0 SN B LNt 3N

22°c #2°
502 +20%

At least 10 changes an hour of filtered
100% outside air

12 hours light/12 hours dark
At least 7 days

The animals will be selected based on
health and body weight. An adequate
number of extra sanimals will be
purchased so that no animal in
obviously poor health is placed on test.

The rat is the snimal classically used
due to its small gize, ready
availabilicy, and large amount of
background data.

Initially, a single dose of 5.0 g/kg
will be administered to five males and
five females. If no test material-
related mortality is produced at this
level, no further testing will be
required. If any mortality occurs at
the 5.0 g/kg dose level, additional
dose levels may be added at the
Sponsor's request. Each dose level
will consist of five males and/or five
females. Animals will be assigned to
groups according to HLA Standard
Operating Procedure OP-TOX 42.

All animals will receive the same
concentration of dosing solution per
group. If a solid, the test substance
will be suspended in an appropriate
vehicle. If a liquid, the test
substance will be dosed undiluted,
using the specific density to determine
the dose volume. If the material is an
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aerosol it will dbe discharged into a
beaker and administered as a liquid.
Individual dosages will be calculated
based upon the animal's body weight
taken just before administration of the
test material. The animals will have
feed withheld for approximately 17 to
20 hours prior to test material

administration.
(3) Reason for Route This is the method for administering a
of Administration known quantity of test substance and
has been the route of choice
historically.
C. Obgervation of Animals
(1) Clinical Observations The animals will be observed for

clinical signs and mortality at 1.0,
2.5, and 4 hours after test material
administration. The animals will be
observed daily thereafter for at least
14 days for clinical signs and twice
daily (morning and aftermoon) for
mortality. The duratiom of
observations may be extended when
considered necessary.

(2) Body Weights Individual body weights will be
recorded just prior to study initiation
and at 7 and 14 days following test
material administration and at death
(when survival exceeds 1 day).

D. Pathology All test animals, whether dying during
the study or sacrificed at termination,
will be subjected to a gross necropsy
examination and abnormalities will be
recorded.

7. Report

At termination of the study, a report which includes the following
information will be prepared and submitted:

= A description of the test material

A description of the test system

Dates of study initiation and termination

A tabulation of mortality data

A description of any toxic effects

A tabulation of body weights by sex and dose level

LDgg calculations for each sex with 951 confidence intervals (when
applicable)

- Gross pathology findings

=HN2I91=
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8. Maintenance of Raw Data and Records

Original dats or copies thereof will be available at HLA to facilitate
auditing the study during its progress and prior to acceptance of the
final report. When the final report is completed, all original paper
data, as well as the final report, will be retained in the archives of
HLA, Madison, Wisconsin. .
REFERENCES
1. Hitch, R. K., "Acute Oral Toxicity Study," Pesticide Assessment
Guidelines, Subdivision P, Hazard Evaluation: Human and Domestic
» Us S. Enviroumental Protection Agency Office of Pesticide and
Toxic Substances Series 8l-l, pp. 34~39 (November 1982).
2. &0 CFR 160.
| 3. 40 Ccr 792.

4. DHEW Publications No. (NIR) 78-23 (1978).

APPLICABLE HLA STANDARD OPERATING PROCEDURES

|
!
|
}
' ﬁ OP-TOX 2 Acute Oral Toxicity Study (OECD/1982 EPA Guidelines)
OP-TOX 55 Quality Assurance Inspections of the Acute Toxicology Department
| OP~GENB 36 Animal Arrival, Observations, and Release from Acclimation

OP-GENB 24 Unique Identification of Laboratory Animals and Their Cages and
Identification Numbers for Medical Department Test Subjects

OP-TARC 230 Momitoring, Recording, and Reporting of Animal Room Environmental
Conditions

oP-GEN 133 Archiving of Data

- =130=
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PROTOCOL APPROVAL

P. D. Grifffth, PhD 15;.:.

Spounsor's Representative
The 3M Company

Steven M. Glaza
Study Director
Group Leader, Acute Toxicology

Hagleton Laboratories America, Inc.

(12788/kk)
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@ HAZLETOMN LABORATORIES AMERICA, INC.

3301 KINSMANBLVD ¢ P.O.BOX7545 ¢ MADISON,WI53707 » (808)241-4471 = TLX 703956 HAZRAL MDS UD

FINAL REPORT

FRANK GRIFFITH, PH.D. SAMPLE NUMBER: 60405111
MINNESOTA HINING & MANUFACTURING COHPANY
TOXICOLOGY SERVICES SAMPLE ENTERED: 04,2186

ST. PAUL, MN 55101
REPORT PRINTED: 06.26-86

T-3896

PURCHASE ORDER NUMBER: T”57575-TBR, REL. #% 604

ENCLOSED: ACUTE DERMAL TOXICITY STUDY IN RABBITS -
METHOD, SUMMARY, PATHOLOGY

QAU STATEMENT
RAW DATA/PROTOCOL APPENDIX

SIGNED: ..§E$§%ﬁ55:§ﬁ{\...¥§&97?»; TN LA N

STEVEN M. GLAZA DATE
STUDY DIRECTOR
ACUTE TOXICOLOGY

BY AND FOR HAZLETON LABORATORIES AMERICA, INC.

RAW DATA FOR THIG STUDY ARE KEPT ON FILE AT HAZLETON LABORATORIES
AMERICA, INC., MADISON, WISCONSIN.,

ﬂi}
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SAMPLE NUMBER: 60405111 | PAGE 2

T-3896

ACUTE DERMAL SCREEN

Objective: To assess the systemic toxicity and relative skin irritancy
of a test substance when this substance is applied to the skin according
to the U.S. Environmental Protection Agency's Guidelines for Testing
Pesticides and Toxic Substances.

Test Material: T-3896
Physical Description: White cream
Purity and Stability: Sponsor assumes responsibility for purity and
stability determinations.
/
Test Animal: Young adult male and female rabbits of the New Zealand White
strain were procured, maintained individually in screen-bottom cages
in temperature- and humidity-controlled quarters, provided access to
water ad libitum and a measured amount of Purina High Fiber Rabbit Chow,
and held for an acclimation period of at lesast 7 days. All animals were
identified by animal number and corresponding ear tag.

‘EE Acclimated animals were chosen at random, treated, and maintained during
the observation period as specified for the acclimation period. Approx-
imately twenty-four hours before test material application, each rabbit's
back was shavsd with an electric clipper. The shaved area made up
approximately 20% of the total body surface.

Reason for Species Selection: Historically, the New Zealand White
albino rabbit has been the animal of choice due to the large amount
of tackground information on this species.

Method: Five male and five female rabbits weighing between 2085 g and
2684 g were used for a single dosage level of 2.0 gskg.

Preparation of Test Material: An individual dose of the undiluted test
material was weighed out for each animal based upon its body weight at
study initiation.

Treatment: The test material was applied to each animal's back and the
area of application was covered with a 10 x 10-cm gauze patch secured
with paper tape and overwrapped with Saran Wrap and Elastoplast tape.
Twenty-four hours later the bandages were removed and the backs were
washed with lukewarm tap water and disposable paper towels. Collars
were applied to restrain the test animals during the 24-hour exposure

period.
Reason for Route of Administration: Historically, the route of choice
y based on the method of Draize.
T
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SAMPLE NUMBER: 60405111 PAGE 3
T-3896

ACUTE DERMAL SCREEN (CONTINUED)

Obsarvations: Tha animals were obsarved for clinical signs and mortality
at 1, 2.5 and 4 hours after test material administration. Thirty
minutas after removal of the test material the initial dermal irritation
reading was made. Subsequent readings of dermal irritation were made
on Study Days 4, 7, 10 and 14. The animals were observed daily for
clinical signs and twica daily (morning and afternoon) for mortality.
The animals ware waighed just prior to tast material application, at
7 days and at study termination.

Pathology: At study tarmination, all animals were euthanatized, subjected
to a gross nacropsy examination and all abnormalities were recorded.

E;J’ = 130
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SAMPLE NUMBER: 60405111 PAGE 4
| T-3896

ACUTE DERMAL SCREEN (CONT INUED)
' SUMMARY
Test Animel: Albino Rabbits - New Zeelend White
Source: Hazleton Reseerch Products, Inc., Denver PA
Date Animals Received: 04/08 end 04-22/86
Tempereture and Humidity of Animel Room: 20 to 23 Degrees C.;
41 to 61% Reletive Humidity
Date Teat Sterted: 05/06/86 Dete Test Completed: 05-/20/86
Method of Administration: Oermal Application

Estimated Dermal LD50: Male - Greater than 2.0 g/kg of body weight
Female - Greater than 2.0 g/kg of body weight

6 Dosage Level Average Body Weights (g) Mortelity (Number
(g7kg) Initial Day 7 Terminal Dead/Number Dosed) ]
Male 2.0 2461 2657 2713 0/5 |
Female 2.0 2314 2559 2584 0/5

Comments: One female enimal (F13390) exhibited diarrhee on Study Dey 4
end soft stools on Study Days 5 end 7. All other enimals appeered
clinically normal throughout the study. Oermel irritetion observed
consisted of slight to severe erythema, and slight to moderete edems,
desquemation end fissuring. Subcutensous hemorrheging wes elso seen
within the test aite of six animels.

Deviation from the protocol: ODermel irritetion reedings were mede on
Study Day 4 rether then Study Dey 3 es ateted in the protocol. This
devietion is not considered to heve hed en effect on the velidity of

. the study.

ﬂ&%p
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SAMPLE NUMBER: 60405111 PAGE 5

T-38%6

ACUTE DERMAL SCREEN v (CONTINUED)

PATHOLOGY
Animal Test Day
Number Sex Died Sacrificed Necropsy Comments
F13327 M - 14 No visible lesions.
F13364 M - 14 No visible lesions.
F13271 M - 14 No visible lesions.
F13302 M - 14 No visible lesions.
F13361 ) - 14 No visible lesions.
F13380 F - 14 No visible lesions.
F133%90 F - 14 No visible lesions.
F133084 F - 14 No visible lesions.
F13392 F - 14 No visible lesions.
F13441 F - 14 No visible lesions.
References:

1. Hiteh, R.K., "Acute Dermel Toxicity Study,” Pesticide Assessment
Guidelines, Subdivision F, Hezerd Evaluation: Human and Oomestic
Animals, U.S. Environmentel Protection Agency Office of Pesticide
and Toxic Substences Series 81-2, pp. 39-44, November, 1982.

2. Oraize, J.H., "Appreisel of the Safety of Chemicals in Foods, Drugs,
end Cosmetics - Dermel Toxicity", Association of Food and Drug

3. 40 CFR 160. '

4. DHEW Publication No. (NIH 85-23 198%) Guide for the Care and Use

of Laboratory Animals.
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QUALITY ASSURANCE STATEMENT
Acute Dermal Toxicity Study in Rabbits
Study No. 60405111

The report as herein attached for the above-mentioned study has been reviewed
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc.
in accordance with the Good Laboratory Practice Regulations as set forth in
40 CFR 160.35 (b) (6) (7). It has been found to identify and/or describe the
authorized methods and standard operating procedures followed in the conduct
of the study. Furthermore, the Quality Assurance Unit has conducted the
following inspections of the testing facilities utilized in the conduct of
this study and has submitted written reports of said inspections to the study
director and/or management.

Date of Inspection Type of Inspection Date Issued to Management
4/30/86 Process Audit 5/05/86
6/20/86 Report Review 6/24/86

st bk el

Inspector, Quality Assurance Unit

=:37=
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ACUTE DERMAL APPLICATION (LDsg) IN RABBITS

‘ TEST cowpouwd __ T - 359¢( RT NO. [ CU[ K/
g& Physical Description: . A4 P VEHICLE A3
A DOSAGE LEVEL (g/kg) 3.0 DATE ANIMALS CLIPPED & -o -S TECH I,
d DATE ANIMAL RECEIVED(3)3-25 X[ SOURCE _ MR P ROOM NO. _ J[o]
4- % and 4-22-% Ara.n. New Zealand Wh.te
; DOSAGE CALCULATIONS COMPOUND PREPARATION WEIGHTS
ANTMAL BODY WT DOSE LEVEL DOSE TARE WT [ TOTAL WT SAMPLE WT
NUMBER (kg) (g/kg) ANIMAL (g) (g) (g) (g)
Pl a7l 2¢es | 20 533 924 1 14.57 | §3
A3 24 537 918 | J4.88 | £=7
2721 | 72 239 4, &8 q.21 Bl e9 | 4 (.4
| 33R2 2 36/ Y, 1.2 .28 13,97 | 4932
| 33\ 2256 49 ( 914 | 33.70 4.5]
3380| 2553 | S ! 920 | 143/ | £
2390|4329 l Y 66 9.23 2.8 | 9l
| 23@d | 7 3// I qd LR 9.27 13.89 | 4.2
L3392 ' 4.4% Q.15 13,77 | 4,58
90 | | SHSZ © | 4,17 q.2\ 13.38 | 4.7
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ACUTE DERMAL IRRITATION RECORD

@ Test Msterial: 1~ 3%9(» HLA Yo . (0OYOS (/]
Dosage Level:
) R
Observation Perioa (Davs)
Males ) Femdies :
1 @2 7 (o0t O L& T A 10 T
5 s S S 5 5 Ry
o | Sl T | BB o || 5 (50l T | a0
=
Animal No.:F\ 3377 ntact)Abraded Animal No.:F\ 3 Abradea
Erythema o) z 0 D QT 3A 0 0
tdema 0 | O o) 8 2N /@) 0
Atonia oY o} 0 o) L5 —
De squamation e} | 1 \ @) | { O_ 0
| Coriaceousness [e) 0 ) o) o) D Q
Fissuring Q | | i 9) o) T . o /'7_1
Aimal No.:F '33(!1 Intact) Abraded animal No.:¢\ 2290 (Intac) Abraded
Erythema D kY 2L (8] el Q 2 O D {
Ed ema @) 2 A 42 @) O 0 (@] O @)
Atonia o 0 s (0] [®) [6) 0 [ X J [®)
De squamation ~ { | %5 fa) o [ ] 2
Corlaceousness @) (o) O D (@) Y] Q
‘F_ﬂssurmg E; 2 1 @) Ke) { | | \
Animal No.:F| 397L Intact)Abradea Animal No.:f| Abraced
_ [ Ervthema O 24 \ ®) Q Vi (l) D
| _Edema 0 3 ] r2) ) Z
Lo i B —3—
... JDesquamation O | O 0 Q =1hl ) @)
orlaceousness [e) 0 [a) o) 0O D Q1
Fissuring ¢ 2 [ ) Q. ) I®)
mimal No.:F\ 323R0 ntact)Abraded animal No.:Fl 3392 (Aatac Abrade:J
[ Erythema Q 248 &) % Q 9 2 @) D Q
Ed ema 0O 2 8 () [e) 2 ] {1 O [8)
At onia 0 [ o 1 0 Q 0 Q s 0
De squamation o t g [6) () 0 \ | Q @)
| _Coriaceousness % 0 % o) [@) (0] O (g (@)
Fissuting_ > (=78 N 0 \ T ) 0
H
Mimal % .:F) 32R | ntagt) Abraded dnimal No.:F[ = © (Incacty Abraded
Erythema Ja) 24 \ [®) &) [@) Il [a) @)
td ema ) 2 { [} 2} O ] s O (@)
Aronia [} 0 (@) 8 [®) [«) ) O =) [&)
De squamation (o) { \ 0 () | | — iy f
Coriaceousness| O 0 o) (o3 0 Q A Q il EE
[ Fi ssuriﬂ [e) \ ] [0 ) Q i (| :_ﬂ |
Technician A% ok Q-H QH n” ™ ™o g;.-j-} l (‘?H | ﬂ/)
pace Q9L ] 5/1 510 5//5 5 Sho 51 | Se S/ra | *"Aw | 5/;@
A - Subcutaneous hemorrnage (\), .
¥ & Bl g Animals "‘Q\““‘\ 5430 am
C - Scab formation
=%, \ D - Eschar @enryereor 5/10f80 ™
vy ) E - txfoliation Reviewea by ™M _ pace 5. 21-%

@) Form Change /10)3Lme
@?’“%‘1 errors S[1o|¢e ™A

O (berecnon oF ey bW Un
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@, SAMPLE SUBMITTAL FORM

WL NS A TR U YOV UV I Y WU
TUTTV VI TP U0 5 T BTV IEYT Sy WY WY e

————

ENCLOSE WITH SAMPLES AND SEND TO:
HAZLETON LABORATORIES AMERICA, INC.
Chemical and BioMedical Sciences Division
3301 KINSMAN BOULEVARD

MADISON, WISCONSIN 53704

(608) 241-4471
Submitted By: £o D Crirsim oate: _ ¥ -/4-Fb
e g
Company: =3 M ToX1C0L0C 7 Seeyrces  invoiceTo:
P. O. Number Type of Report: Ail tests in one report
~—"0ne report for each test

. / _2 O__ Number of reports required

Fuli GLP compiiance: yes —__FDA (21 CFR58) -
no EPA (TSCA - 40 CFR 792)

__=_ EPA (FIFRA - 40 CFR 160)

OECD 7. 3790/

Sample Name: Z- 3755, Z
Physicai Description. = 2253

Storage Requirement: +~_Room Temp.

Test — Acute Oral Toxicity in Rats

—__ TP4207 - Internal screen: No. of animals __M ___F

i | P
__ TP3206 FHSA screen; SM-5F at 5.0 g/kg

—__ Conduct defined study it death occurs at 5.0 g/kg

_1”" TP3013  EPA screen; SM-SF at 5.0 g/kg

— Conduct defined study if death occurs at 5.0 g/kg
___ TP20B9 OECD screen; 5M-5F at 5.0 9/kg

—— Conduct delined study il death accurs at 5.0 g/kg

Speciai Instructions:

Test — Acute Dermai Toxicity in Rabbits

TP3207 FHMSA screen; SM-5F at 2.0 g9/kg
___; TP3016 EPA screen: SM-5F at 2.0 g/kg

—— Conduct gefined study il death occurs at 2.0 g/kg
—_ TP2070 OECOD screen; 5M-5F at 2.0 g/kg

—— Conduct detined study if death occurs at 2.0 g/kg

Special Instructions:

Disposal of test material:
Return to submitter.
+~~_ Dispose of according to HLA SOP.

FOR MLA USE

3995, 7- 3¢9, 723997 7-3975, 7-3¥99 _7-3900
/8 ) Al * = 4

Refrigerated

COrbueY hocarlitlis T qwel  ATTAROLWED Peoroco.

Other 4o 2518
T e .

Test — Primary Skin Iritation

TP4209 Internal scrpen: No. of animals
No. of sites/rabbit Adraded
—_ Mlact "R
—— TP3208 FHSA: 6 radbits-1 lbfldﬂll‘-dl- [n_t:qq-);u oe? rabbit
& TP3014 EPA: 6 rabbits-1 intact Site/rabbit
— TP2071 QECD: 3 rabbits-1 intact site/rabbit
TP4206 OOQT Corrosivity: 6 rabbits-1 intact site/rabbit

Special Instructions:

!

Test — Primary Eye Irritation

—— TP4208 Internat screen; No. of animais
—— TP3209 FHSA: 6 rabbits unwashed
¥~ TP2012 1978 EPA; 6 rabbits unwashed-3 washed
— TP3015 1982 EPA. 6 rabbits unwashed
TP2072 QECD: 3 rabbits unwashed
—— 3 Rabbits washed at 4 sec.
——— 3 Rabbits washed at 30 sec.

Speciai Instructions:

Test — Guinea Pig Sensitization

—— TP2017 EPA Magnusson-Kligman maximizaticn
—— TP2008 EPA Buehier-sensitzaton

Special Instryctions:

Additional Comments:

S 43 No

This form is to be used when submitting a sample
contacting the Acute Toxicology Department at (608)-241
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for routine acute testing. Special testing needs can be easily arranged by
4471 Ext. 304 or the Client Services Center at Ext. 222,
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. . "HAZLETON LABORATORIES AMERICA, INC.

3301 KINSMAN BLVD. ¢ P.O. BOX 7545 ¢ MADISON, Wi 53707 ¢ (808) 2414471 o TLX 703956 HAZRAL MDS UD

/  PROTOCOL TP3016

Acute Dermal Toxicity Study in Rabbits
(1982 EPA Guidelines)

Study No. LGUNO S\

for

The 3M Coapany
St.-Paul, Minnesota

by

Hazleton Laboratories America, Inc.
Life Sciences Division
3301 Kinsman Boulevard
Madison, Wisconsin 53704

Lt a3

' April 8, 1986

‘ ® 1986, Hazleton Laboratories America, Inc.
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Acute Dermal Toxicity Study in Rabbits

Study No.

Study Location

Test Material

Sponsor's Representative

Study Director

Proposed Timetable
Starting Date
- Completion Date
Final Report Date

PROTOCOL TP3016

(1982 EPA Guidelines)
POMT Sy

Hazleton Laboratories America, Inc.
Life Sciences Division

3301 Kinsman Boulevard

Madison, Wisconsin 53704

(See sample submittal form)

F. D. Griffith, PhD

Steven M. Glaza

Week of S-S-Yo
Week of S-\& -
Week of ©-\\o- Yo

B

w S '&Q
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PROTOCOL TP3016
1. Study Title Acute Dermal Toxicity Study in Rabbits
(1982 EPA Guidelines)
2. Objective To assess the systemic toxicity and
relative skin irritancy of a test

substance when applied to the skin

3. Test Material

A. Identification (See sample submittal form)

B. Physical Description (See sample submittal form)

C. Purity and Stability The Sponsor assumes responsibility for
purity and stability determinations.

D. Storage Conditions (See sample submittal form)

E. Retention . Any unused test material will be

discarded 30 days after issuance of the
final report unless directed otherwise
by the Sponsor.

F. Safety Precautions Laboratory personnel will take the
normal necessary precautions in
handling a substance of unknown
toxicity. Laboratory clothing, latex
gloves, safety glasses, and a particle
mask approved for toxic dusts must be
Worn.

4. Regulatory Compliance All aspects of this study will conform
to the U. S. Environmental Protection
Agency's Guidelines for Testing
Pesticides and Toxic Substances! and
the U. S. Environmental Protection
Agency's 6303 Laboratory Practice
Standards.“’

5. Quality Assurance . The conduct of this study and the final
report will be audiced by the Quality
Assurance Unit in accordance with
Standard Operating Procedures (SOPs) at

Hazleton Laboratories America, Inc.
(m) -

“146=
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6. Experimental Design
A. Animals
(1) Species Rabbit /

(2) Strain/Source o New Zealand White/Hazleton Research
; Products, Inc.

(3) Age at Initiation - Young adult (approximately 14 weeks of
age)

(4) Weight at Initiation 2.0 to 3.0 kg
(5) Number/Sex Five/sex

(6) Identification Each animal will be assigned a
permanent identification number and
will be identified with a metal ear
tag. All data collected from an animal
will be recorded and filed under its .
identification number.

ﬁk (7) Husbandry Animal husbandry and housing at HLA
o comply with standards outlined in the
"Guide for the Care 2§d Use of
Laboratory Animals." Care will be
taken to ensure that the animals are
not disturbed for reasons other than
data collection and routine maintenance.

(a) Housing The animals will be housed individually
in screen-bottom stainless steel cages
(heavy gauge) held on racks with
absorbent pan liners in the urine- and
feces—collecting pans. Pan liners will
be changed at least three times each
week.

(b) Food A measured amount of Purina High Fiber
Rabbit Chow® will be provided.

(¢) Water . Water will be provided ad libitum.
(d) Contaminants No contaminants are expected to be
present in the feed or water which

would interfere with and affect the
results of the study.

-147-
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(e) Environment of
Animal Room

o Temperature

0 Relative
Bumidity

o Air Chlnée

o Light Cycle

(£) Acclimation

(8) Selection of
Test Animals

(9) Justification

B. Procedures

(1) Experimental Design

(2) Preparation of
Exposure Area

3
21°c +2°
50% +20%

At least 10 changes an hour of filtered
100% outside air

12 hours light/12 hours dark
At least 7 days

The animals will be selected based on
health and body weight. An adequate
number of extra animals will be
purchased so that no animal in
obviously poor health is placed on test.

- Historically, the New Zealand White

albino rabbit has been the animal of
choice due to the large amount of
background information on this species.

Initially a single dose of 2.0 g/kg
will be administered to 10 animals
(five males and five females) with
intact skin. If no test material-
related mortality is produced at this
level, no further testing will be
required. If any mortality occurs at
the 2.0 g/kg level, additional dose
levels may be added at the Sponsor's
request. Each dose level will consist
of five males and/or five females.
Animals will be assigned to groups
according to HLA Standard Operating
Procedure OP-TOX 42.

The hair will be removed from the back
of each rabdbit with an electric clipper
approximately 24 hours before test
material application. Not less than
102 of the total body surface area will
be shaved.

-148-
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(3) Administration of
Test Material

(4) Reason for Route
of Administration

(5) Removal of Test
Material

C. Observation of Animals

(1) Reading of Dermal
Irritation

(2) Body Weights

(3) Clinical Observations

All animals will receive a single
administration of test material. The
dosage will be calculated based upon
the animal's body weight taken just
before administration of the test
material. The area of application will
be covered with as thin and uniform a
layer as possible. If a solid, the
test material will be moistened with
0.9% saline prior to application. The
area of application will be wrapped
with a gauze bandage secured with paper
tape around all edges, overwrapped with
Saran Wrap?®, and secured with
Elastoplast® tape. The rabbits will
be collared during the 24-hour
application period.

Historically, this is the route of »
choice based on the method of Draize.

Twenty—four hours following test
material application the bandages will
be removed and the residual test
substance will be removed using water
or an appropriate solvent, if necessary.

Approximately 30 minutes following
bandage removal, the initial dermal
irritation reading will be taken.
Additional dermal irritation readings
will be made on Study Days 3, 7, 10,
and l4. Individual dermal irritation
records will be maintained for each
animal (see Appendix A).

Body weights will be determined just
prior to test material application on
Days 7 and 14, and at death (when
survival exceeds 1 day).

The animals will be observed for
clinical signs and mortality at 1.0,
2.5, and 4 hours after test material
administration. The rabbits will be
observed daily thereafter for clinical

-149-



7.

l.

2.
3.

4.

signs and for mortality twice daily
(morning and afternoon) for a period of
at least 14 days. The duration of
observations may be extended when
considered necessary.

D. Pathology - All test animals, whether dying during
' ; the study or sacrificed at study
termination, will be subjected to a
gross necropsy examination and
abnormalities will be recorded.

Report

At termination of the study, a report which includes the following
information will be prepared and submitted:

= A description of the test material

= A description of the test system

- Dates of study initiation and termination

= Response data for mortality )

-~ A description of any toxic effects

- Body weights by sex and dose levels

- LDgg values by sex with 95% confidence limits (when applicable)
- Gross necropsy findings

Maintenance of Raw Data and Records

Original data or copies thereof will be available at HLA to facilitate
suditing the study during its progress and prior to acceptance of the
final report. When the final report is completed, all original paper
data, as well as the final report, will be retained in the archives of
HLA, Madison, Wisconsin.

REFERENCES

Hitch, R. K., "Acute Dermal Toxicity Study,” Pesticide Assessment

a 5 o 0 . L — e
Guidelines, Subdivigion F, Hazard Evaluation: Human and Domestic
Animals, U. S. Environmental Protection Agency Office of Pesticide and
Toxic Substances Series 81-2, pp. 39-44 (November 1982).

40 CFR 160.
40 CFR 792,

DHEW Publications No. (NIH) 78-23 (1978).

Draize, J. H., Appraisal of the Safety of Chemicals in Foods, Drugs, and

Cosmetics - Dermal Toxicity, Association of Food and Drug Officials of
the U.S., pp. 46-59 (1975).
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OP-TOX 8
OP-TOX S5
OP-GENB 36
OP-GENB 24

OP-TARC 230

OP-GEN 33

APPLICABLE HLA STANDARD OPERATING PROCEDURES

Acute Dermal Toxicity Study (OECD/1982 EPA Guidelines)

‘Quality Assurance Inspections of the Acute Toxicology Department

Animal Arrivil, Observations, and Release from Acclimation

Unique Identification of Laboratory Animals and Their Cages and
Identification Numbers for Medical Department Test Subjects

Monitoring, Recording, and Reporting of Animal Room Environmental
Conditions

Archiving of Data
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PROTOCOL APPROVAL

Steven M. Glasa Dete
Study Director

Group Leader, Acute Toxicology
Rasleton Laboretories Americe, Inc.
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Erythema
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00 OO0
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SCALE FOR SCORING SKIN REACTIONS

None

Slight

Moderate (well defined)
Severe (beet red)

None

Slight (barely perceptible to well defined by definite raising)
Moderate (raised approximately 1 mm)
Severe (raised more than 1 mm)

None

Slight (slight impairment of elasticity)
Moderate (slow return to normal)

Marked (no elasticity)

Desguam&tion

W N
[eN=No =)
"1

None
Slight (slight scaling)

Moderate (scales and flakes)
Marked (pronounced flaking with denuded areas)

Coriaceousness

-~ None
Slight (decrease in pliabilicty)
Moderate (leathery texture)
Marked (tough and brittle)

W
[ |

Pissuring

0 - None

1.0 - Slight (definite cracks in epidermis)
2.0 ~ Moderate (cracks in dermis)
3.0 - Marked (cracks with hleeding)



@% @ HAZLETON LABORATORIES AMERICA, INC.

3301 KINSMAN BLVD + P.0.BOX7545 ¢ MADISON, W1 53707 ¢ (608)241-4471 ¢ TLX 703956 HAZRAL MDS UD

FINAL REPORT

FRANK GRIFFITH, PH.D. SAMPLE NUMBER: 60405112
MINNESOTA MINING & MANUFACTURING COMPANY
TOXICOLOGY SERVICES SAMPLE ENTERED: 04-21-86

ST. PAUL, MN 55101
REPORT PRINTED: 06-26/86

T-3896

PURCHASE ORDER NUMBER: T757575-TBR, REL. # 604

ENCLOSED: PRIMARY DERMAL .IRRITATION STUDY IN RABBITS - METHOD, SUMMARY
ﬁé QAU STATEMENT
RAW DATA/PROTOCOL APPENDIX

S1GNED: m‘\f\\ ..

STEVEN M, GLAZA
STUDY DIRECTOR
ACUTE TOXICOLOGY

1\ Na,

DATE
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SAMPLE NUMBER: 60405112 ’ PAGE

T-3896

PRIMARY SKIN IRRITATION

Objective: To determine the reletive level of primery skin irritetion
of e test meterial on rebbits under semioceluded conditions according
to the U.S. Environmentel Protection Agency’'s Guidelines for Testing
Pesticides end Toxic Substences.

Test Materiel: T-3896¢
Physical Description: UWhite creem
Purity and Stability: Sponsor essumes responsibility for purity end
stability determinetions.

Test Animal: Young adult rebbits of the New Zealand White strein were
procured, maintained individually in screen-bottom cages in temperature-
and humidity-controlled quarters, provided access to weter ad libitum
and a measured amount of Purina High Fiber Rabbit Chow, end keld for
an ascclimation period of at least 7 days.

Six acclimated animals, waighing from 2615 to 2995 g, were chosen et
random for tha test, traated, and mainteined during the observetion
period as specified for the acclimation period. Test animels were
identified by enimal number and corresponding eer teg. Within 24 hours
prior to treetment the heir was clipped from the beck end flanks of
each animal.

Reason for Species Selection: Historicelly, the New Zeeland White
elbino rabbit has bean the enimel of choice for evelueting the effect
of chemicals on the skin.

Preparation end Concentretion of Test Meterial: The semple wes dosed as
received. The pH was not determined.

Treatmant: Tha test material was epplied to the intect skin of each
rabbit in the amount of 0.5 ml. The treated area wes covered with
a 2.5 x 2.5-cm gauze patch secured with peper tape, loosely overwrapped
with Saran Wrap and secured with Elastoplest tepe to provide a semi-
occlusive dressing. Collers were used to restrein the animels for the
4-hour exposure period.

Reeson for Route of Administration: Historically, the route of choice
based on the method of Dreize.
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SAMPLE NUMBER: 60405112 PAGE 3
T-3896
PRIMARY SKIN IRRITATION (CONT INUED) |

Obsarvations: After tha axposura period, the patches were removed and
tha tast sitas ware washed with lukewarm tap water and disposable paper
towels. Cara was takan to remove the test material as thoroughly as
possibla without irritating the skin. Thirty minutes following removal
of tha tast matarial, the degree of erythema and edema was read
according to tha Draize technique. Subsequent examinations were
mada at 24, 48 and 72 hours after patch removal.

Individual body waights wara taken just prior to study initiation.

Pathology: At study tarmination all animals were euthanatized and discarded.
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SAMPLE NUMBER: 60405112 PAGE 4
T-3896
PRIMARY SKIN IRRITATION (CONT INUED)

SUMMARY

Test Animel: Albino Rabbits - New Zealand White
Source: Hazleton Research Products, lnc., Denver PA
Dete Animals Received: 03/25/86
Temperature and Humidity of Animel Room: 18 to 24 Degrees C.;
35 to 60% Relative Humidity

Date Test Started: 04/30/86 Date Test Completed: 05-/03/86

Individual Dermel Irritetion Scores
Test Materiel: T-3896

6 Erythema Score g Edeme Score
Animal Hours Hours

Number Sex 4 24 48 72 4 24 48 72
F13124 ™ 0 2 1 0 0 1 b § 0
F13125 ™ 0 0 0 0 0 0 0 0
F13126 M 0 1 0 0 0 0 0 0
F13133 F 0 0 0 0 0 0 0 0
F13134 F 0 0 0 0 0 0 0 0
F1313% F 0 1 1 0 0 0 0 1]

Mean 0.0 0.7 0.3 0.0 0.0 0.2 0.2 0.0

Deviation from the protocol: During the study period, the temperature of
the animal room ranged from 18 to 24 degrees C. rather than 19 to
23 degrees C. as stated in the protocol. This deviation is not considered
to have had an effect on the validity of the study.

-157~

Zre

$‘,

B I T |



SAMPLE NUMBER: 60405112 PAGE S
T-38%96

PRIMARY SKIN IRRITATION (CONTINUED)
Refesrences:

1. Hiteh, R.K., "Primary Dermal Irritation Study," Pesticide Assessment
Guidelines, Subdivision F, Hazard Evaluation: Human and Domestic
Animals, U.S. Environmental Protection Agency Office of Pesticide
and Toxic Substancas Series 81-5, pp. 55-59 (November 1982).

2. Draiza, J.H., "Appraisal of the Safety of Chemicals in Foods, Drugs,
and Cosmetics - Dermal Toxicity." Association of Food and Drug
Officials of the U.S., pp. 46-59 (1975).

3. 40 CFR 160.

4. DHEW Publication No. (NIH 8%-23 1985) Guide for the Care and Use
of Laboratory Animals.
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QUALITY ASSURANCE STATEMENT
Primary Dermal Irritation Study in Rabbits
Study No. 60405112

The report as herein attached for the above-mentioned study has been reviewed
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc.
in accordance with the Good Laboratory Practice Regulations as set forth in
40 CFR 160.35 (b) (6) (7). 1t has been found to identify and/or describe the
authorized methods and standard operating procedures followed in the conduct
of the study. Furthermore, the Quality Assurance Unit has conducted the
following inspections of the testing facilities utilized in the conduct of
this study and has submitted written reports of said inspections to the study
director and/or management.

Date of Inspection Type of Inspection Date Issued to Management
4/30/86 Process Audit 5/05/86
5/22/86 Report Review 5/28/86

‘i:i
Lt fandat Sses e
h san Kramiic Date

Inspector, Quality Assurance Unit
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Q;SAMPLE SUBMITTAL FORM

ENCLOSE WITH SAMPLES AND SEND TO:
HAZLETON LABORATORIES AMERICA, INC.
Chemlica! and BloMedica! Sclences Division
3301 KINSMAN BOULEVARD

MADISON, WISCONSIN 53704

(608) 241-4471
Submitted By: 'f/r_D- G‘Al EE - Date: 7/- 2 = LA
Company: M 7o XlC.g&QQF Seavices Invoice To:
P. O. Number Type of Report: All tests In one report

Full GLP compliance:

&= 0ne report tor each test
2 O__ Number of reports required

FDA (21 CFR 58)
EPA (TSCA - 40 CFR 792)

—>="_EPA (FIFRA - 40 CFR 160)

OECD 7. 390!

Storage Requirement:
Test — Acute Oral Toxicity in Rats

TP4207 imternal screen; No. ol animals __M __F

— TP3206 FMSA screen; SM-5F at 5.0 g/kg
A —— Conduct defined study il desth occurs at 5.0 g/kg
" TP3013 EPA screen; SN-SF 2t 5.0 9/kg
—__ Conduct datined study i desth occurs at 5.0 g/kg
‘:. TP20BO  OECD screen; SM-8F at 5.0 g/kg
—___ Conduct defined study if death eccurs st 5.0 g/kg

Special instructions:

Refrigerated

Test — Acute Dermal Toxicity in Rabbits

TP3207 FHSA screen; 5M-SF at 2.0 g/kg

; TP3016 EPA screen; 5M-5F at 2.0 9/kg
——. Conduct defined study il desth octurs at 2.0 g/kg

— TPZO?O OECD screen; SM-SF a1 2.0 g/kg
—— Conduct defined study if death occurs at 2.0 g/kg

Special instructions:

Disposal of test material:
Return to submitter.

»~~_ Dispose of according to HLA SOP.

FOR HLA USE

Otrm,,,.. ;g;g _

Test — Primary Squ irritation

— TP4209 internal No_ ‘ot andnals -0
No. of sites/radbit chM_ i
== Mact =3 éo
TP3208 FMSA: sabons uummct site o?' it
3~ TP3014 EPA 6 raboits-1 intact site/rabbit

—. TP2071 OQECD; 3 rabbits-1 intact site/rabbit
—— TP4206 0DOT Corrosivity: 6 rabbis-! intact sie/rabdit

Special Instructions:

Test — Primary Eye irritation

. TP4208 internal screen: No. of animais
TP3209 FHSA; § rabbits unwashed
2 TP2012 1978 EPA: 6 rabbits unwashed-3 washed
—— TP301S 1982 EPA: 6 rabbits unwashed
A T92072 OECD: 3 rabbits unwashed
—— 3 Rabbits washed at 4 sec.
— 3 Rabbits washed at 30 sec.

Special Instructions.:

Test — Guinea Pig Sensitization

_ TP2017 EPA Magnusson-Kligman maximizaiion
—— TP2008 EPA Buehier sensitization

Special Instructiens

~Additional Comments:____ C.ONBUCT  DCcorBWio TO el DTTAcweD Yogroco.

N
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This lorm i3 to be used when submitting a sampie for routine acute testing. Special testing needs can be easily arranged by
contacting the Acute Toxicology Department at (608)-241-4471 Ext. 304 or the Client Services Center at Ext. 222.
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' HAZLETOMN LABORATORIES AMERICA., INC. '

2001 KINSMAN BLVD. o P.O. BOX 7345 ¢ MADISON, Wi 53707  (608) 2414471 o TLX 703968 HAZRAL MDS UD

PROTOCOL TP3014

Primary Dermal Irritation Study in Rabbits
(1982 EPA Guidelines)

Study No. ‘oOMNOSIY

for

The 3M Company
St. Paul, Minnesota

by

Hazleton Laboratories America, Inc.
Life Sciences Division
3301 Kinsman Boulevard
Madison, Wisconsin 53704

April 8, 1986

® 1986, Hazleton Laboratories America, Inc.
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PROTOCOL TP3014

Primary Dermal Irritation Study in Rabbits
(1982 EPA Guidelines)

Study No. oW S\

Study Location ' Hazleton Laboratories America, Imc.
q Life Sciences Division
3301 Kinsman Boulevard
Madison, Wisconsin 53704

Test Material (See sample submittal form)
Sponsor's Representative F. D. Griffith, PhD
Study Director Steven M. Glaza

6 Proposed Timetable

Starting Date " Week of Y o
Completion Date Week of -Ne
Final Report Date Week of i)}:%\c
SO 4320R%
i
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PROTOCOL TP3014

1. Study Title Primary Dermal Irritationm Study in
Rabbits (1982 EPA Guidelines)

2. Objective To determine the relative level of
primary skin irritation of a test
material on rabbits under semioccluded

conditions
3. Test Material

A. Identification (See sample submittal form)

B. Physical Description (See sample submittal form)

C. Purity and Stabilicy The Spounsor assumes responsibility for
purity and stability determinations.

D. Storage Conditions (See sample submittal form)

E. Retention Any unused test material will be
discarded 30 days after issuance of the

ﬁ final report unless directed otherwise

by the Sponsor.

7. Safety Precautions Laboratory personnel will take the
normal necessary pracautions in
handling a substance of unknown
toxicity. Laboratory clothing, latex
gloves, safety glasses, and a particle
mask approved for toxic dusts must be
worn.

4. Regulatory Compliance’ All aspects of this study will conform
to the U. S. Eavironmental Protection
Agency's Guidelines for Testing
Pesticides and Toxic Substances* and
the U. S. Environmental Protection
Agency's Ggos Laboratory Practice
Standards.“’

S. Quality Assurance The conduct of this study and the final R
report will be audited by the Quality
Assurance Unit in accordance with
Standard Operating Procedures at
Hazleton Laboratories America, Inc.
(HLA) .

-164-

RGN LA SRR RS URL S A ul A S e U SR e A TR Brlet



wr TR IET EN E T W W W WYY PWOw U WO

2
®
6. Experimental Design
A. Animals

(1) Species Rabbit

(2) Strain/Sourca New Zealand White/Hazlaton Resaarch
Products, Inc.

(3) Age at initiation Adult

(4) Weight at Initiation 2.0 to 3.5 kg
(S) Number/Sex ] Six/either sex

(6) 1Identification Each animal will be assigned a
perusnent identification number and
will be identified with a wmetal aar
tag. All data collected from an animal
will be recordad and filad undar its
idencification number.

(7) Busbandry Aniwal husbandry and housing at HLA
~ comply with standards outlined in the
b "Guide for tha Care gnd Use of
"

Laboratory Animals. Cara will ba
takan to ensure that the animals ara
not disturbed for reasons other than
data collection and routine msintenanca.

(a) Housing The animals will ba housed individually
in scraen-bottom stainless steel cagas
(heavy gauga) held on racks with
absorbent pan liners in the urina~ and
fecas=collacting pans. Pan linars will
be changed at least thraa times each

weak.

(b) Food A weasured smount of Purina High Piber
Rabbit Chow® will ba provided.

(¢) WVater Water will ba providad gd libitum.

(d) Contaminants No contaminants ara axpected to be

present in tha feed or water which
would intarfere with and affect the
results of cha study.

B
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(e) Environment of
animal room

0 Temperature

o Relative
humidity

o Air change

o Light cycle

(£f) Acclimation

(8) Selection of
test animals

(9) Justification

B. Procedures

(1) Preparation of
Exposure Area

(2) Administration of
Test Material

21°Cc *2°
S0Z +20Z

At least 10 changes an hour of filtered
100 outside air

12 hours light/12 hours dark
At least 7 days

The animals will be selected based on
health and body weight. An adequate
number of extra animals will be
purchased so that no animal in
obviously poor health is placed on test.

Historically, the New Zealand White
albino rabbit has been the animal of
choice for evaluating the effect of
chemicals on the skin.

Within 24 hours prior to test material
adminiscration, the hair will be
clipped from the the back and flanks of
each animal. The treatment sites will
be inspected for interfering lesions,
irritation, or defects that would
preclude the use of any of the animals.

The test material will be applied to the
test area (approximately 6 cm®) on
each rabdbit, in the amount of 0.5 mL in
the case of liquids and 0.5 g in the
case of solids. Solid test materials
will be moistened with 0.92 saline.

The treated area will be covered with a
2.5-cm x 2.5-~cm gauze patch secured
with paper tape and loosely overwrapped
with Saran Wrap® and Elastoplast®

tape to provide a semiocclusive
dressing. Collars will be used to
restrain the animals during the 4-hour
exposure period.
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c.

D.

(3) Reason for Route
of Administration

(4) Removal of Test
Material

Observation of Animals

(1) Reading of Dermal
Irritation

(2) Body Weights

(3) Clinical Observations

Pathology

! 7. Report

Historically, the route of choice
based on the method of Draize.

After the 4 hours of exposure, the
patches and test material will be
removed as thoroughly as possible using
water and/or an appropriate solvent
without irritating the skin.

Dermal irritation readings and body
weights will be recorded in a study
notebook.

Thirty minutes after removing the
patches, the degree of erythema and
edems will be recorded according to the
Draize technique (Attachment 1). The
intsct skin of each animal will serve
as its own control. Subsequent
readings will be taken at 24, 48, and
72 hours after patch removal. Further
observations may be recorded, as
necessary, to establish reversibility.
If irritation is increasing in severity
at the 72-hour examination,
observations may be repeated at

96 hours, and at 7, 14, and 21 days, if
applicable. .

Body weights will be taken just prior
to test material administration and at
weekly intervals throughout the study.

Any abnormal clinical signs will be
recorded in the study folder.

All animals, whether dying on test or
sacrificed at study terminationm, will
be discarded.

At termination of the study, a report which includes the following
information will be prepared and submitted:

A description of the test material

A description of the test system

Dates of study initiation and termination

A tabulation of irritation data

A description of any toxic effects other than dermal irritation

-167-



2.
3.
4.

3.

Maintenance of Raw Data and Records

Original data or copies thereof will be available at HLA to facilitate
auditing the study during its progress and prior to acceptance of the
final report. When the final report is completed, all original paper
data, as well as the final report, will be retained in the archives of
HLA, Madison, Wisconsin.

REFERENCES

Extch, R. K., ”Prxnnry Dermal Irritation Study," Pesticide Assessment

Subdivision F., Hazard Evaluation: Human and Domestic

%ﬂiﬁl&%} U. S. Environmental Protection Agency Office of Pesticide and
oxic Substances Series 81-5, pp. 55-59 (November 1982).

40 CFR 160.
40 CIR 792.
DHEW Publications No. (NIB) 78-23 (1978).

Draize, J. H., Qggggisgl of the Safety of Chemicals in Foods, Drugs, and

Cosmetics - Dermal Toxicity, Association of Food and Drug Officials of
the U.s.. ppo “6- 9 197 .

APPLICABLE HLA STANDARD OPERATING PROCEDURES

OP-TOX &4 . Primary Dermal Irritation Study (OECD/1982 EPA Guidelines)

OP-TOX 55 Quality Assurance Inspections of the Acute Toxicology Department

OP-GENB 36 Animal Arrival, Observations, and Release from Acclimation

OP-GENB 24 Unique Identification of Laboratory Animals and Their Cages and

Identification Numbers for Medical Department Test Subjects

OP-TARC 230 Monitoring, Recording, and Reporting of Animal Room Environmental

Conditions

OP-GEN 33 Archiving of Data
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PROTOCOL APPROVAL

S /é

F. D. Griffiyh//PhD - Date
Sponsor's Representative
The 3M Company
48Rl
Steven M. Glaza Date

Study Director
Group Leader, Acute Toxicology
Hazleton Laboratories America, Inc.

(12798/kk)
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1.

2.

ATTACHMENT I

PRIMARY SKIN IRRITATION SCORING SCALE
Erythema and Eschar Formation

No erythema

Very slight erythema (barely perceptible)

Well-defined erythema

Moderate to severe erythema

Severe erythema (beet redness) to slight clchar formation
(injuries in depth)

Highest possible erythema score

!de-a Formation

No edema

Very slight edema (barely petcep:1ble)

Slight edema (edges of area well-defined by definite raising)

Moderste edema (raised approximately 1.mm)

Severe edema (raised more than 1 mm and extending beyond
area of exposure)

Highest possible edema score

-170-

B e T A B e A A T e My R O R S

& IP WMN ~ O

IP wWwN =~ O

4

AR A LR, G&Sﬁiﬁ




X,

@ @ HAZLET<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>